



(jljil i_<j;Jl11I j^=lj-o 2_ i u3-»JI «JLA (JjljjJj (ji^X! (_<jjJjJIj ,jli!i (St^*^ *J»I-*JI JjjiiujJtl OjjJa 



(■uybfcll AJLua 



umL&JI'^uJ 



(Ul&ISjittl) 








_»uro yy 






^yic SjJsLSJI 4-JjJdl ijlLa^JI jjiljj^-itl Jjjfctl! (_y4Jll l_*jjJl1!Ij ^yJ-oJI ^-lLClU 4_aL»JI 4-iu.m jj, I ^t-i-uJ 
<JliL$jv^iJL! 4_atjlu ALcIuiVI ljui (^Lj^j ((J^jlJI Jjj-'-" ^- Bj^^Hil 4 j ] @ 1, 1 j 4_j_La]lj <LlL2Il1I cJijLlajJI JJLtli 

^jjju J - ^>" 1 ^gj-g-LiJI aJlSUJI 4 L^g ^-2-i ^- LoJiS jlj.aTu.uVI (_>>•! (j^s (jL^jVlj aIaJL ^JLxxJLI 4_il_uiu 3jJ2 (jyicj 

.Llc1_L^3 4-<3JlS11I JjJlJI (_aL^ai JU3 4ill 

4_oJlSHJLI 4_jJjJl!I <_jjL*lHJI *_<a (j flUj 4_uL>o| aj U V ^uiLLlI jj^Lajj ^i j -i LaaHJ 4_<aL*JI 3jl.sVI dlaa- Ju3j 

ZJ-t^ajJI JiU^ i^Jl!I 4_dlajJI 4..ilg.tl j_uUII .sIJlcI ?-jj^<5 £_ AjU-Ltl ^j^ cJC-cj Ju2j 1 4jLila!La ^il! 
(Jj^u (_p-CJ 4ji^ir J t-»Q (jL>J Jj'^— I 1S1J (jyic L^jLJJ I^-j-uLslII JlaTiAJ il (4_ljjjJJL!I w_aj_JI £.|_u I§_ 4_uj,Lj,VI 

(^JlII (jyicJiJI *11jJ1 *-<s 4_j A Ll!I 4j)jJ1 <j^ljru ^-j^j ^Lg-U c^jjJlIIIj c ^\ ^-lLClU 4-oUJI 4_ txuj ,jilj JaaJI 

.Aj^jjLji^I 4jI jlt-i"a (jjir-to '£— 4_ljlsIj j"i<^-ilj <(_|aa]I (Jj^oj ^ Lalll 

L-xJjJllJI j^sljJL L_x-<-uL=»<JI 4JLj^3 w_aljjj ^jjui (_>-i.uL»JI 4_j_b 4_ljjjJl1!I 4 M(?-»JI ^jui (JjLuJJ 

.Q^t^'-r'tW I jtjj 4_aj^UI dlljL^II <— ll iii"^I 4ji7j^-i JjLuj Aji^p- cA£.y±>yz (^^11 

j^l «UJI ^j^3 (J-0L3 4_j_ujJl1!I 4_l : lSj>JI oJJb tlijJy (j^-> * ' ^*" (_7-*J JfJkLiJt! jjijlajj p _■ -i ■ ^>" 1 4_aL«JI Bjl^Vlj 
( JljlSjlUJI jjjo ji->o 1 La 1 ■■ _■" <_jjJLjiLj 1 4_aj^iJI 4jjj)j_xiaJI <J1jIjL^JLI (J-u^aG ^_ j.j!uLl<3 J'^— • "■ J < j 1 ■ ■" (jl (J^-J 

.<jijIjL^JLI ^>jui <— il iii"^! 4_Jl<ui ahJij (_pJI (Jl^-i mi VI j <_ il (?jjUi"IL 4JLslLjiVI_ij 

i-j^LXLA ^L»m 4JI ^Lisjj^ «Ll><J U Lg-i-a ^Ji-Lfllu-Jwlj L&^IJlcI (jyic (jr}-*5L5JI JjJSjJ (ji (JLlxlJ «UJIj 

.^UjJI 



£_&LLU j-JijU"j ^j<i Laj 1 4_4l_«JI Sjl J^l 






. «GL2j»JLaj (^^1 c-^UJI *t>vt_> ISjjlLI <_ijJiit( <— il (M^l (J\ 4_u2^J1 u-ajLgj 
Jj^^J u)\ iaLjsVL JlLlsJL ^yQ-mj La j! 4_L<aL==j C-<-<-uL>JI ?lj^l (jyic 4 m^-»JI ojui 4- <_jjjilll i-3jJUJ 

p-uj[l\j ijuLLiJIj 4_,iLA!1 Jiia l_<-<-uL>JL) i2reHI ij^v^/l J^c 4j^j^-i ^yic i_3jjuj <_dJ Jl=j < ^-alj-JI 

. 4_ljjjJij 4 i^v \ Y*l cL. tiJJi (J=3 « 4_j^2j_J1 <JHlj_paL=i]1j ^jjiaJI 
: ^LlILs 4_cjj^J 4_ljjjJiJ 4_t^UV \ Y"1 2_. 4_uJL>J| JJt, diljL^a ^ylg, CjJJJlI!! rfUJ 

„,r,^ 1 ♦ 4- JSI^Ij U^jSJI j^LU : JjVl Zjt^l 

^,^ i 4. l^j^ 1 ^^ : *^i sj^y 

^j^jj^a^ A 4- (jIojjlII CjV^st/s : 4juIjJI Zjld^JI 

^,^ £ 4_ j^uUll ^J : 4L^LkJI Zjl^I 

(J^llr-I-^ £ 4" fljLUI : 4_^J|LxJI fljL3.yl 

4L^ YY 4. BIOS ciblj^J : JuuLJI zjL^yi 

4 La> Y* 4- Jj» ''"'*' ^ g n \j ' '.'J^j"' ' 4-LaLl!l BJlv^JI 

4L^v 1 £ 4_ <.,UMI o*j2l\ : iJ^LUI ZjLvyi 

4Lx^^ Y« 4. ^UjLLJI : ij-^UJI eji^yi 

^j^-^^ A 4_ <Lu^a]| dlbe-i-uLU : cj Mif 4j_sL>J| Bjcv^JI 

(j^ti^'w A 4- 2-i*J3jJI Cjlj^-aL^xJI : 2j-Jlc 4_^Li!l SjlvjJI 

^■^^ ^ • 4- 3-SJuuil Jajl ■■■jt> : 2j-Jlc 4i!Li!l BjlvjJI 




gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



J 



1 



L>J| 4jLu^> 



(JjbljjJI J 4-«_<_iJ jlJ I JL^LuC 



. iju^jl!! JLsLLaj JJaljiJI pl^Jl ^42 (_,!£. Ij-ilJa «_ ijJilLI uj^j <jl 

. ^,^ 1 * : jJb'jJI j»U>? jS>Ul 02*11 






UtltlSjUll 






oj^* 4j IDE1&IDE2 &FDC1 jl^Lu j^L ^ ^; ,Mij xj^xi ^Lil^U ,„Vl &jLaj< ,.,i ,mi 



fiHimHJiijfjirww 




^©^^F^iM 



iJI ... LiiLSJI cjjL=3 j c 4^-1 j Mill 
gJL«.U i La jj j JJaLiiLa (JLHI Jjjih ^ylc < 4_aJQitII t_i.mL>JI ."<l*»j^-. a ^jo ciilJLuJI J-al! . UjU^ (j^j 

. ^Ij^Vl / JUoVl JL2l_Laj t ej~=>\jl\j t ^IjJaVl tiJjjftL^j *w=x^sl!1 Sji^^j 



(Buses ) Jil^ill : Vjt 

: ^yJ^I J^Suj <JLsLJLjJ1 <Jll>l2LJ £ys JljJulJI aVl AjvjJLJI 4- ^Jf 

^UXIciIjLuJSIjCI) 

o^LulJI ^l:Lu jsl: (2) 
s^l^l ciUU J3U (3) 






uaLtllAxij 






oU-j^aij ^>Ujjli cj^Lu jsi: (4) 



V - - ;.v;4;--^ > 



: gimi ciULu jais 

. ,j^~ i < ' La pj_<-uLj /jJLslII Jjj (j-4 t^liLJLijJI (J-2-i j-& /*J L*Jll iljLJLu (JJ2LJ (j-« (jlajJiJIj (J^ijjjJI 

: (jjjLulJI <— >LjLu JiLJ 

. «U2 (JIiLlUaJI ^Ij^-I ^oTlu-u (^JJI (jl^-itl JyJ^tJ 



: ij^\ JJI ^LiLu J2L1 

BUS 4^_j, J>^ ^ LiLJjj ( f ljJI )^hjJI 2 J ^ 3 lJJI i ^JLUI ( j^^L< 3 ^L t II J^^jLiluu 

. a ,,^* tij 2j^i jJ! J^l: J\ ^jlui jsu j>u cu^kii J2^ ^ ^CONTROLLER CHIP 

. cjj==>\ JdJ 4u-m Juu I Jlvj^j IjLtxLa aJlJc Tu - u J Ag- p J L J I 






UtltlSjUll 






: ISA 

J_*J jaJ fj-«-!l I Juij ( CjJ ^ "I {_yZ>jJU J-&J Lu-i-uJ l_Laj jlj aJu2 2 I J_li 4_^_i_u^Hj 1 J) J S "■ (j-« f"J-<-^ I JlA J-p-*^ 

«L3cjj 4l*j>~ L«_4 CjJu^I f-ljj^l *-j_L^all i"ifl->«jl (Jj Ljjjj^a <U *_Lua3 4-jJj^i^xJVl CilJal t-ijtl *_j_Lua3 <JLsL=jj_<iu 




EISA 

.Liajf <J'j>>^ ^-^Jj-^a 



PCI 

o_i YY J_Lb J? Jl^HJl! <,1h=l^j SjlvIj 4_^lii4_4_i? ^yiju ljuk j ^j^iyi £_jjli!l 4- j^f 4 ^4-* ^ J^^' 





: AGP 

I JUk J ^JLslIL jjJljjUI j| 4_<iLiiJI <JLsjL== (j\i Ij-fiLuJ ^?L^ajl j-^JJ l£JJ' 3 pjl f<ntl CjLjjj-ujJI Julia 

3Jlj>Jj 4_jjL!i 2_ 4_JI (j?J-*J I j-4 J ' 4_jjLii]l 2_ j_j^_tji Lst-Lall J rt ft, I 4_c.j_<-uj i-j^LiisI (jj^l—Lc iLajt-i-^ A J I 

.2j_a (j^jJLa "I "I ( CjjL>1) (JliLJLijJI £yi Cjj YY (J-2-b (jl JuHcl! (j-^ 1 
\> V ) 

Era 

AGP8X 

«r n 

"?;"■ 

" "'■' ' ^-i^HnjjE 

»"n. .;,, 

. ^jL^=ji ifi.j^, C ;|> J 3 ( 2x ; 4x ; 8x ) j jmD 







UtltlSjUll 






«L1c.j_<-u J iaj (ji *_J2jjjj i 4_jJLl!L O-J LSj^ / 



: APCI 

j 4_<iL 1 iijl djl <—- 1 j (^^L^ I Juv *-U-uj JyJu>- Julia 



PCI -Express itawjttt ££ 




PCI-EXP 16x 



% 



PCI-EXP 1X 



JJ>*\ mJJJI vCIo j_& ^LUI JJaLlJIj tolji m Jlju rLl (J_<i (jl ^-i a Jii*LIL<-u L^JI j^-jjj " ^ ^ajj <>j-*j 
S_ulfi]| 4- e^LUe^v i ,_psLU1 I jla 2_ <juL^L^JI J_^ a^j-u, j-Luj 2 juju>JI cjUjiJ! 2_ AGP JA jL^a 

Jl i^'VI (Jlili mJj^VI J_2lJil *_a (._. ,nl Tm (j-Tlv J-JJI I JuA J>L=J rfu^a JlSJj < AGP<j-<i 4-Cj-<-u lJjjlju^ mJ| 

"3GIO " L^ij-jJi ijua^o m,^Q, Gigabit Ethernet < Firewire, USB 2jla to _^Ji 
PCI jJaLia AisMii L^ ^u^j i^yi ^k^a iJLUi ijj^Ji ^(Third-Generation Input/Output). 

4J (Jj)^~m >-u r CI-Xl j-iia !j\ < ^ J^~iJ 2jj) ir^tl tc-Jsjjj PCI pj_J (j_a ,jl j-iiaj PCI XlO j_ila jXl 






uaLtllAxij 







*J (PJI 4ju^jl!l Jj 2 mi 4_lc_jJ JuJ^o t-dJi Jia tiJLAc <^jU^ ^^ ^jL^ 3 ^LtiaV dJLijvU. Jiic t £U*0 

Ports teLUltLiNj 

3ji_ii!l j jc-pmi <jv_jJj 4juLLaJlj 4_<iuLiaJI (Jiid 4_o~jL>JI i>j^>~^U (Jj^a^iJI cjUcj^ (j^i fijL^c. ( _ 3 _a Jl2I_lII 







uaLtllAxij 






PS2^Li. 
PS2 3>mi jjutf>i ^iw .^ 




PS2 &i tJA JjpUif-b-jJ J^ajJ 3 







UtltlSjUll 






Serial port 



cuai 







Parallel port&uLWI Jm^d J**L«j$£ji>UQiUi 




<5_uL?i]| 4_e*j>L<=^0' icj^oj jja^ ^_p- <Cy j utLuull juiiil (j-a^j-^i _^j Parallel ^jijili :^UI 






USB j»L*JI^Ul*t^l J'iLHI^ 




dibe-^UIj CliLtjLLaJI J_2o C3 _t^iitA!l t_._^UJL Lgh-uajj J ^ -ij ^jJI ^aLtisVl ej_^vVI .SJl^. -iLj-ijt *_o 
(Jj-Laj Jl^LLIL 4_t^aL>. L-O^Jj)!^-!" j-jj t-i" {SJ3J '^ (j-* 3 Ct- 56-4 ^ 3 ' ' '"Ah^J * «l<\pl CjIj-ujL^JIj <UJ$-ua]l 
Lg_Lo (JllLa^mi Jjij 4_Cj_<-uj *s_3ejvj < La jLselLiu.U Zj j^*^ -}Jl£. 2_ ij Lai.1 .sLpjVI I j_ik L_<J=1j2! tJxLajll! 

(Jl— Tu - -> o^ < a] ( _ ? _J i^l 'J-jJl <iiJL_La^j=i < Clcaj— <-uj)j ^— 1 j La ) ,J^_<_=i <J_iL=j — lm <sJl_c O-Cjl — ui Jl_J3j 

.i_iIUJI ^ij-^JIj ^IjLil^VI %g_^ j_^*_u < " USB ^UJI J,,,!,,,",!! JJaLJI " ^^3 < J^LHL L^U* 

c^Lc ^^-cu-u tiiljj tJj-uajjJI jj-a fj-UI IJLjJ cJlaJU BJ_^Vl f-l^j? «^j v *_a JSLill I JUk AljidiJ (j ^ <nj 
.(_,' 1 ui 1 n" ^ 01 11 tiJu ju 1 4_JLZLa ajj uaj L^tlajtaj 3j_gjvl 2Jlc (Jjj^jj (J^""" 1 *>J ^ J ' 1 a^~^ 

\ ♦ ♦ Jjl^ ^l £ JLutf /c^uL^w > Y Jl J_^3 1 jIjl^VI USB JSLUI^ ciU$kll JLS^I i^j^ jjj 

. parallel ^ji>ia jl.Ho ^^a? <>a j^Vi ^^ cuij-a i ^ij^ j serial u \ ,»,,r,\\ J^Llii <>a %j-J\ ij^ 

J^ inj Lo-a USB pj_j (j_a JljvIj Julio ^^JLi JL43- ) YV Jjj^sjj q^=* qj 4-JLa < 4_l!L*J1 Lc.j_._aJ1 <__!! LaL-aVLj 

a JlJcj-i-uJ -j_3_v 2I _>Juk (jl I 0-—- » . (J-lLaLZL-wl (_£T CjjJlv iJjJ-JJ ' l_-_-_jJI (j-u-flJ -2-- Bj^jv 2I (j-« JljJlsJI a I JlJcTli-u I 
.j_a1jVl <— ijl l__u *\^ mi a J_>o m^JJIj 4 lLi^S Jl>~Ij IRQ ^jtlaLla t-JLta 
4_j| ^_p- t^j^ai\ JjJljIl!! 4_tJl ^-1 alj t2j^J>>^?l Ci-L,iTi3j < _M^j3 <Jj)fl mJ U SB juala aIJlJcILjiI J-lcTuj 

jjj_»3 jjj^ Cr Jkvj < »L_Lc Mgl (jjJ-j < rt l"i^ a j-j>>T jLg^j 4Jl ju in lj t jLg». Mgf ciLa j t_>_^=ij3 ^ -^ < ij 

.S^IIjlLI JjtMutl 2JiLc|j jjJlLjJI (J>ii.|j tlit -i! JlcVI 






uaLtllAxij 






Jj_^3jj 4JU. 4-^L^Lrt-^l <_U^i9 <^iiLa>mi JLSil 4t ,i, fi^Ljj ^J I ^J-j L** t^L-JI jIjl^sVI j^-c 2j_a 




4 



Firewire jj^jjUIiaw 



l j^jJbj i u LtaJe-iSJI i ;l mL>JI 2_ J>j_»^]l J-iL-J J-*J • LJLc. ^^^cSjJI jjJu-aJI JJlJ 2_ 4 ualseJ Ij < *jj tall I 



Monitor port 







jL^>o 4_iiLiJI (Jjj-ajjJ (_^a uaitja J-&J L<-<-u ^ L^cj^jsta (jLL-u^l £yi i 3 j a i a Aj^Lj (jylc Jualll I Jui (_£jH>iJ 



© © © © (L 

© © © © ® 
® © ® @ © 






UtltlSjUll 






LAN port ASLuiJlla 




(jalJJjJI f-jjjlj 4_*£.JlJ m£ jjl 4^-1 l mi II pjj L_*-<-cL». ^jlilita CjLj3 Jl 4^-1 j Mill tljLjaLLaj <|JMI(7" (j^-l <1J 

RJ45 (J-«^j-o ^^ LJLc (^j-Ib»o f$-<JI I J^-4 f<s-cJi3 ^1 L^HUaJlj "e^jjiul" a ^ • ■"■■ j-& ^A^A.\ .-A^.r.M 

<t_La j_i_==il 4_JI VI lJijLjJI (Jji-lS^j j_l±== Ju*. J I 4-l.liTu J^ajil I juij .4_jJLii]l I§_ C^jLt-La ^ * * jl ^ * 4_c.j_._aj 

.4_JjJ^>J,l (JjL^jJI (^ p-_5_<JI I JJt *_a 4-ojLJeTm.LU JjI^=JIj L«-5eJv 

Modem port^litiw 




PP 



Jl .VtVl j? 4j=Lj_<iJI j_i_c. ^j^^?l BJ^v^Lj Jl .va! 1 (_i3l_JI lL^>o jl_^>JI Jj_^5jjj (j^sLj-JI JlJIII j-*j 
.KJ 1 1 jualll I jjt (j o i njij .(jn^-iLUI (Jl x2j miIj JLjijV <. i miU»JI jL^- <j-a 3^1 ^" m^U (j^>- jl tc^JpJVL 

Audio portu><d)!teL.M 

(jj ""-n JiJ2 <-1ij) tr* \\ <J1ijL=ij CJj_t^aJI CjjL=xj (jjJaj^sjLllj (JliLcl <i mil (Jj_^3jj 4_LaJiJ ^^ <Jlij-uaJI Ji^LLa 




1ft Ml 



Cjjjls Cjj[~=: ^yic e5>^ 



L?ta Jla Cjjj^s Ji2l_La (jyic- L^i-^* 1 -* * 






Ut_N3jl_N 






_— — * '"'I a___l 0j__j _JLli (j_a j____i (jj — —■ ■" J__j Bj-l— .*_? — -il—reTt— Cj^Lj (_._lLiJI ^_ ^jj ^— ■" i"ij .^»tl j_2l_La 




Joystick portuUiVlL 




.j^Lis 2_ 4_»lj^ ^ o i^3-^»o 4_.iL.UI J _La _)? VI 4___»L__]I 
_i_=i <Jjj-a *.LL__.V <. . rnl_»— I jLg-^j <_jL*J^?I L__c (_Lu_>j_J 



L J-&J 4___3 \ (__L_ ^j_=»o juaill I Jl_j 

/a j_bj ._r— — — > ^- '-^iS^i IJl— j t__j___> 

.l_fc^i_.j <J_L_L>_VI j_o_3 2_ 4J2.Sj 



:l»5LJIulf!^l 

. 4 i < ^~ iL-oJI 4_L rte .i T ujl «_Jj_a3 • 






uaLtllAxij 






it jJjjO 4_«_t.ujJ J) J S "■ . ^ 
2 J J LaaJ I aLj! 4_*_<-uJjJI Jj-ilu (4-<-ul 4_jLl=l .Y 








UtltlSjUll 







^JWwVu" 








JTL |f ?^':I 


jHMH^^^HH^^H ^■vflKffls^nffil. i&rflufl 






uaLtllAxij 






4*m$JlJI 3i2ii J2l>i)l £i$jl ^ i^ull 



. hj\LX\ i*5LJ\ oUlj^l jJl .\ 




. jL^>JI jLLaJ (j ii »Jb <-fJu jij < M i ii>7 ) (_)iajjLIu aj2 . V 







UtltlSjUll 






(iiOil.A^) f^j^^ V J 1 -^' U^ujUl Jj^i J! ^jjOJL ^ . i 







. ^ tajj *sj=uv?j ^yvjLiJI r I U.itl t_iJ=3j3 JlC? 







^UjL^ .Y 

« l\_iA . iX) I Li I ill*' 

. Aj^iiai ^>Uoji ^utj^i j_ui .1 

.til! <LLL<5 JLaLiil jj^— " ti-^po jL^>JI (jjj-L^a 4-4^'j <-JSI .Y 

J all I I Jl& Jjjj-La (j_c 4-Lli^3jj (jJ=x^j (_£ Jl!I jL^>Jlj 4_«^ajL-iii-j Juai/5 q^=> <-uj\ j.^=i'^\ . t 

.«U (_)^L>JI JuallL (_i-i-uL>JI ?.ljj>-I jjjo *-j^>- (_>=> (J-Li^ajlu aj2 ."I 

.SJ^jv^l *-j-«jv J-a-C. <j-a Jl=Gj l_x-<-uL»J1 jL^v Ji-<i .V 






iUJliJISjuJI 






<p\ipj2j 



4.11231 (^ jJI *bVl iJ^lujjh aLj? ( \ 

.LilJJLi 




) 4_a^Lc f-*^>^ till i j < 3j_^=j Jdl j-^aLlsJI £yj j i^ir (_^=lJ aj^SIJI 


( fbVlGu2ji jA)fbVli£$Lu« 


jmLuII 


^ 


LlJ>? 


V 


J^^ 










^LjLjJI JJal^J f-I^Jl cyic- <-s>*j . ^ 










4_^_i_u^Hj 1 J) J S "■ (jyic (_3jJU . Y 










































ZJl£.L-o^j (Jj^i 2j-a ilal Miitl 1 juk (jyl^. (— ijJllJI J^Lcl t_(A.i£ W-lj^ J' ^ 4_hjLaJI I§_ Bjlj-a-a -S^-J 






iUJliJISjuJI 






ujJUI(9^2j 



uj-Uli uUfbw 




















( SjL^I j23i JA )^I^I^2wa 


jtfLutll 






j2£« 
















cjLjLjJI J^IjJ f-I^Jf (jic ^jju 


^ 












4JU-ujl]l (jj r7 tSi (jyic <— 3j-*3 


Y 














r 














i 





























1 














V 














A 














<\ 














\ • 














n 














^Y 








gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



1 



7* 



L>J| 4jLu^> 



JL-^jVI Cjjj^d 






JLajVlujj* iUJliJISjuJI LuixiC&Lu* 

. I g a j i i ^" j L^jI ^i^ilj-aj t*-^' J ^"-—m Mill dijj.^3 4_2jjl^j (jyic lj-iLJ2 <_jjJuil (jj^-ij (2>T 

. L£jj£=j3 4ji7j^j L^iLiit^sjj t*-^' <— 'JLJ-^ 3 P^l ^2j-*-a (jyic Ij-sLJa t—ijjiiil ^jj^-ij (2>T o 

. L£jj£=j3 4ji7J^J I ^j 17 J i ) r^"j 4^-1 I Mill t2jj)j_^3 pl^JI 4-2jJL^J (jyic lj-SLj2 <_JjJuil (jj^-IJ (j I O 

. ^,^ ) • i Sd^ 1 ^ L *>X J*>UI "^V 
















4j=x-ui]1 <— ijL== aljieliJ .Y 



, Uj U-^ j j g ,-,i ^ji» 1 1 j si r,-j jjUt^jj? Modem fO>tl ^ju^-mL <_<-l. u UJI sj g^f «_Jaj .,<" 

J x2jj t±*_L>o .lJijLjJI iU -^ j-i-C LgJiiil 4_jjiil_(j <JLsL*ia_u Jl 4_iaJ2jJI CjLJLlJI (Jj^cjj ^J-2j aJ>jJLI_2 .lJijLjJI 

LjJL<jijI (j ^—\ <ij 4_jjJil_i3 <Jisljl_.il J I L^Jj^cjj ^j-Sj j<u (. i rnL>JI (j-a 4_jjLj!l!I 4_iaJ2jJI <jlsLjLijJI Jj.ujJ.I ^-Sjil 

4_ijI_<j 4_j^J2j iIjLJLjj ^J[ 4_jj_Lal_Li]l <JLiljL<iVl LfljvjJb J ; Sj i ■■ 1 1 jLg^JI 2_ A-Sj-ll (*>^di ' fl^LJI cjajjaa. j "~ 













.(Ojj^aJl loflU- f«-C-4J f-^' <j'-= 3 ^!) lJljL^JI j_lc ^jjjji^M *_a OJirel!! • 
('~'j LaaJI 4_Lca L>. («-C.Jlj ijL=i iil) 4_j3j-t«a (JjL-uj al kii^j 4_al Juir" i ul • 



.^o^jji ^v^iji ^ u^jUi cjU^ 2_ 4 m^j3 ^ ( Internal ) ^lib ?^ ( i 

4ft 




.^yvjLi- J Sj i >i a jl-4>- o-c «jLlc ( -t/Xternal ) ^^^jL*. p^j^ (y 




JLajVlujj* iUJliJISjuJI LuixiC&Lu* 



aJijIL) ^LJkJI ^JL«II 4^, ,„l^j 4_ajLuj (J\ 4-pj; i^ll CjIjI iVl 4_,jjvjIj -».}_$_ II »j Sj - I 

.(HARDWARE MODEM) Cr ^ u 3 i 

4_^>JL»-<5 (j^-lLc ^UjIjIo-Vj ((Jji_<iil!l 4 otVj «__l«jv «_a J_<ul!I ( _ 3 JLc 4_jjJu2 : 3j_JLI ■ 

(_, l^M t_< i-uL=»J1 *JI *_<a 4_La "-"IjJ 4 ajls^J J I 4_pj ^aJI diljl iVl 4 s^-j^J A-ij LI aj Sj ~ <_i 

.(WIN MODEM )^uj 3 

:c_^lJI ■ 
. DOS (J-tA-ifuj a I taj *_o JaaJI (jyic- «GjJlL<5 ^J^C- • 

.jL^>JI *lLu Jl (^Jijj U_« (jyi^l (-.-.-uUJI ^JL«-a !>jj^3 *j-^ 4J>IjlL^I • 

A I JlJt" i ill £- 4_^3jl_iiiAi! jL^JV (j-<5 j_l=il (j^J 4 'i j ^— . a 4 ^— . ^, ,", a I JlJcTli-u I Jlic • 

.INTERNET SHARING eijtyi j^Ij J** 

: u^uaJI £wl*- j* .Y 
jlc^)?! J^U^j^T^^^ J!d J jL*nlJ^I( r ^UJl^ljLi e I^l c >L2jjL2il - I 
.4_tjj^|"itl <jiiLlL=LAi! (J-trt-i-uj jL#^- jl cJijLi jl ay— * (_ i-i-uU»JI (J^LJlL-uI 
.(VOICE View) Cr ^o3 i < c^LJi/^^UJi/^^i c J Lo > « Cr ^a3 

<— iji^ll <jijjL=i (j^=ij Lajj£. jl jL^>JI I§_ <jijj^3 <jijjL=3 A^J i*^^ iJl -" 1 • *j^' a 

. "Full Duplex'oiy I (^a^i '4- c^^u^\ JL^jlj JLzlJ 23^ ^uCu V 

:c_^l!I ■ 
Jt ^Ul^VI jl 4_jUJVI 4- 2j_j^jXI cjI^loVI j-xs <>UiJI ^jU"i,h" V • 

4_jjjj^sJI di^LiA-i-uriJI 
^Li^j ^ "Full Duplex" IllaU. (_,!£. L$>b»o dijj^s <— !jL^3 -^-j j^c- • 



JLajVlujj* iUJliJISjuJI LuixiC&Lu* 



. "Analog" ^jJiLnil ^i - ? 

A (jyic ,_£jli>«j ojLJI (jl Uzjjla \-LlAj=3->j .4_jJL1!L cj ^Ju^xJL (J^LSj ^.sj-U ^-j-"-" a 

*-C-j-u±i Jaaj (jL^ 3 'M f^' (j|-2 ^ilej -<^j 1000 ^^JLc i^>b»«J Oj ^JUi=Jlj e*j 

A^jil pl^j? cjJl^Ij .4_uli!L ojL 7000 J-2-b aj ?j , (i 4JL2 <jJLi!L oj ^=3 ol 

. V.90 c? -q...uJ < 4jJ>L*J1 cJijLpJI Ja^laj* *_a LoJlJ-" < .A I ^yb cr aljJ1 j_i£. 

: "Digital " Ct a2 J ji fo^ii - c_j 

(j—a f-lj— Jf <-dl *-&j < 3 <>>jj»tl 4_j^2j_J| 4_>-jJLL (J I uajVI 3 jJLSj a JlJcIL- mjja J— &J " 

Jjlj-flJ fj-LJI IJ-A icj-"J .DSL j I 5DN L&j^il 4 tiaJjjJI 4_^2jJI iliVI ir-i"VI 

.4j LiJIj^iVI fU <_yJ1 lLJkJI 4ju^ (_,.c^ tliljj LT^b *JJ1^1 

ijj^liil diLaJtiJIj L^j iUnj-11 4*^-1 j Mill t2j1j_L4_4 '£_ I j J i ^ -fc^a 4^-m mi!I cUjI^—tt 3.SjL*ILa tIjLal JiielL-ul lL!Ll4 

.L$_j3 4^vLHIj 

^v^ui ^ic PCI u^jsji ^b*^ 4. ijM^ pi* ( Internal ) ;uiiJ.> 1^,,,% ^ 3J ^= • 
C0I3 ,^jJ! j 13 Ul*=j (4_^l3/o_>) l^\h J_£=J c^LiULJlLi ^LSj cjLiL^J 4^, A] I ^jl_^= j_^ ir.j.u, 















: Si^t jJjUJ 2U3L2 

. 4_jj_ku dlLujJiJJ 4-lfn.u I • 

^^ ( Y) Ct UaJI (3,^-cUI • 


















UUI Jtn^Vl^^hujiWIJiUill 



S A-i^tl CjjL^j p-ljjf j^ail — ^<j-u 



5 4^-i j Mill dij)j^3 f-l_jjl j^ail — Y 



S A-ij-U <Jl!jL^3 <Jll1j_L4_4 J-=>^l ~~ V <J-U 



S a^xxAJI a )\jZ= a\ ■ 












S Ajj.^ti 2_ o juiLij ^ JJI d!jL=JI p$j Lj — o t 




S cjji^itl 4- OJ^L^J (J JJI <Jl!jL=xJI fjj La - "I c 













^ijjtjj^ .Y 

4_a^LtxJI CjLaaLuj Cjlj^trv. *_jj| . 1 
PCI Slot U^jUl J2sLu9 i^M^ £y» Jl=='G T 













aJijJLI CjjL= t_^=pj afrflJ , n (^JJI JL^alci! jjL>J,I (^jL^JI (jijJu uaJI <j_« ^JljJi^JI *LLaiJ1 £jj1 .1 
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ijQje.U 4_ju-u^j]I OsHa ^_ 4_u~3j3 J_lc fOj-tl <^jjL=3 f-^J 0-* 5 i-l^=»I3 .0 













aJijJLI CjjL=3 Ct - t - u j j\- n-uu a J^Jj' .A 
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2*2-, , Atl <-«jl^ i ■ >*^j~ j <*!-« p^ JU^lk^llaLiiitl 
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«_jj_a tlLLa . ^ 
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i^UJljL^^fcA.pVli^l .1 
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<p\ipj2j 



I§_j i 4H1SjI ^JJI *.l^^?l ^jTn-u-a aLal ( \ ) <La^Lc ?-»^>$i tliJij t 2j^=jJJLI j_t^l_L*JI (j-a j i^ir J^-it 



( *bV!u,£ji jA)*I^Hi£jLui 



LIS 



Lj>? 



J^^ 



jridLutll 



aJijII <J1jjL^i (^^ajl i^-^ (jyic <— 3j-*3 . ^ 



f^^j^=4^=>5 .r 



i^=^uiJI o )L^= c 



4-o^LtxJI jlcIj! pLul .0 

aJlcL-o^j iSj-^\ <>j_a ^aLiTalll I jui ^ylc <_jjJl1!I i>.sLc.l (_>A-t^ W-lj^ J^ ^ 4_sj|Ji]l £_ B^j-a-a -S^^-J 
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uj-Uli uUfbw 


















<->jIUiU cIiIjL^aI! 4jl.il ^jliaix a La? ( \ ) 4-a}Lc f-^^J aj^yi ujuk IL. <_jjJliU j=.(_iT ajS 


( SjL^I jflj'l JA )^I^I^2wa 


jtfLutll 
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A^jJLI d!jL=3 (J^l Laaj. (jjJ-C- <— 3j-*I<Ji 
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4*^-1 j Mill dijL=j (_yiajL^iiw cr^ 1 "-2j-*^l 
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^jjll ^jL^= Vt^ 3 ^ 5 
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4-a^LcxJI JlcIjI f-Lul 
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L>J| 4jLu^> 



^ps^JUl Cj Leo Leo 
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)Ulj?yitilirtl 

I g->^ajl 'r^-^J I fllflf 4-2j^Lj Olvl (__)l3jJtJI (JljLiLi pl$j] (jyic. l_3j_SLi!l (jyic 1j-iLj2 t—ljjuil (jj^-IJ (j| O 

.1 g->^ajl 'r^-^j I flUr ilL^laj _LOiJ jjIsjjlII 4_iiLi (jyic i_3jjlL1I (jyic 1j-iLJ2 <_jjJl11I (JJ^J (jl O 
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. '**11 MM 1 -i 1 1 0ju& 

t(CRT Monitors ^ji^iU^iMtfiuL^ 




: CRT u LBI.fi £1^1 

: !_«-& (j-lcjj Jl cjLiLiiJI (j^j p_5_LI1 I jut ^ 1 11 ^ m 
#. ( _ 3 _iiiJI (_>^jlj ^uj^kja j j_u L^Ji . U» -n. \1 ~ < 4jjL*JI L^rv 1 diLiiLii _ \ 













%ji»j? 03=^ J^i>i-Jij jj<^ti til! jj i^fuuiA jjuj ^y-iij ( Flatirons ) 



iCRT^LiLi- Y 




: CRT uLuLm J*£*&)jJa 

t^jfcj < j>jjI ^nti ImM c-jj-^i C7 i J u i Cathode Ray Tube J jL^i^i CRT ^j^ji cjLiLi 

-aJ 4_Jb^_LaJI 3 J_ll oJ-ii (J^L>-j LujJij 4 i ( 11 "I * jJla iIjJljvj Ju2j tjl allll 3j_$jvi ^_ <LaJ.geILi.uJL I <-tl2HJI (j-nAj 















= Lal J\ £_L«_^Vl 



^l 



liJLj^c 



J LijjjLJ (_jjJ'j 4_Lu.a 4 J i imL-iLLLo '"'I Q-lLs (j^J SJL-uJ-i-u 



jjrt i nrt II 4 r7 j l-i J aJlLs ir^" ( _y^>j-»j\ rLn TrLvj (_yi <— iLg-L t -^uV' 0Jl& (J t^aj I a Mir^ ((jlsj-jul ^- l-i > n ^_ 4 ^ l"i ica 

4_J2_S ^jlj .(^jlaj-sJI 4_ 1 iLi ^_ JljvIj J i "^-— i j (J-ILa-i S-kli J *-— a < LiJ2 J-a 4_as_<ijILa 4-kIi 4_i.i-i.u.a I fc^i^ 3 -Sj-^- ji. I 

jl LlLsLiji La=_<ijj •»■ La i uJI ^_ I g _■_■ i ■■_' (_jjJI 4 » SjJI ^_(ijlu ^--c-i-uj jj^j~'~~ ' >\ J^""" 1 1 (jy-iLjj-^^xJI Jl^>JLj p^~* stUJl 

..Sj-<-u^1j (jiajj^l AjJiiJI jLailJI I§_ lj>^>-j-a <jL=3 La J-*J J>jj-u^?Ij (jia-u^l (j^jjill ^t-itj L^a Le.j) t-i > u (JJ2l 

< JJ^ <-u-aJl (j_a 2 JljvIj 4_ijlaj '" ''J^"' <: ~' - ' JlJ^Ij *-2Jl^j (jyic (_£j!L>o Jjjji^Ij (jia-tjVI jLaJCJI (jL=3 L$-iJu2j 
(JJ-13 CtA_i_iaf jj a i - aJI '"" S-xLa (jl (jt Tlv pJ-iJI I J_& <j_a ^^laj-sJI diLiiLii ^_ *_al J_a 3 Jl^i O-oj-iisI tiJJi Juu 




<>a L^jL^a ( horizontal scan line) ^ j>u uj/^tvi ^a ^^ ^lui ^ z^^ o^ij 

3 Ji_iIu ( ^ l"i->o Las- A jj I (j{°\ \- LA-Luj aj j^n i ii i7i I 4_S_LLa JoLSj I i j < s> aj < ^-*tH' Cr ! J " - <J-° ' 4 — "<L"u' (_, If I 

. KHzjjj^ jij^tL ^LSj horizontal frequency ^ « , „- ^lui 



horizontal i-^Vi J>^iJi 3^-2" c^a. 



cr ^= ^^u^laLLai jl jLti ^Lu ^ blanking interval 






. vertical blanking interval ^IjJ! j^a^ji sps" ^ « , „- il^JJ! ojla <j^xJj 

(j-a 4_jJlLuj 4_ 1 iLiJI ( jr J-C ^j-^-'\ cjj-ua <—ujj!j^ JljJlv <j-a 4_jJL«jl!I J ^— a _sl_*3 ( _ 3 _=j (jai-tLsl—util .il Jl^.1 -SL-*JJ 

•j-^Vl i^^LtJI £ > =3jJI 

vertical ^-oj^jlII ^jju*iii iijj y\ Jjljl* ^^-u^ a_jl>.( jJ( l^i^Ij 4_iLA!i l$j ^jj (pJi ^.j^j\ 3 

. j^j^JL ^Lzij refresh rate or frequency 

i L-^l2j 4-ajLJgTu.u.U jj a i " aJI 3.sLa S-Sj^- *-J-<-u <■_■ >_i_»-a-> 4-j_L23 ■* \^-~ i "■ a ^jj-^ujiigj,! <L>-lj t jLaJCJI j '^<* 4jI Jlj ^_j 
tfji^j J^>. J I I^L^3jIl£ 54_LaL=j Sjj_t^aJI f«-<-uj (j-a ^.L^IuVI J-jJa ilaLSiJI (_pa-*J ^-&J-J frl eTt->-\ ^J\ iS^J-£ L-*- 4 

, U j U -^. 1 1 .jj^" ^— • tVI pLt-iTu j«_<jijj Jj^l 4_1jvjJLI ^_ < (J-ClLvj— a (_ 3 -1Lc j«_<-uj3 iajjj Lsajl (J-sl^o tiJJjij ■* L^3 "■ 1 1 
&-uJJ-> <*J-2jJ 4-JuLia]l ^^Icf Jl p It-call Jij-ft^ 4-ulill il^jJll ?JljJ Lg_La ^ j"'*'l lil rfU (... (0 iX i \ ) 4J-Sj_i!l 
tfjLji (j_a 4_L».j-a J_=3j t<"( la"^=l Ju2 ajj) LaaJI ^jjJslj L-g-i-a ^ glijl lilj (... < "I (1 < Y) 4_i^.j)jJI ilaj) Lai*]| 

. frame jLL=i oW*-^ ui^-a^a jM^ji 3 field J2^ ^ « , ,,- 

,-,| jjp^j^ 1 x^l jL-a 5Ji>lj 4_> JUvjj 4_il VI < Jsj_^Vlj e^J^Vl jLailJI <3_c l^^a < ^I'Sj V j^UI jLaJlJIj 
(Ji-I JlJI (j_a 4_iiLiiJI ^'L^>-j < a U" (jjJ-JI Jj)i^ r drttl 4 flola I§_ (JJ-LJI 2 jL_p-j JaLiiJI (jl I a^ ( Jlj>-Ij (j_a VJlj 

ij}Lill jljJVl ^>JLji ckii^jj ^ jjjVlj j ,^-lVIj t j_«jvVl :(_,_& Aj>li!l jljjVlj tj^iJI <jj>Ij lLL2Ij JjliTl^uj 

(J_=3 ^2Ll=3 j_uju (^Jj-ia (j-C ajj JaJL>JI I Jl&j (^jJw^I (jljj^l £-£&>■ (jjJ-C- (J J ' ^ **^ I f J^>" ' " * AJjLiJ-a (_ i -i. u -u 
,(iUl->Jl cL. i^jjl^\ L yjJLi aJlJc!u-uj (jLxlJVI pLaJ jU x^l^JI I§_) jj<t i nrttl aJLiLj ^yic jl^JVI ^>jui £ys j^J 

(j iijV-il—L<.U '"'I fljioj '" ''J^"' <: ~' ?<-2l Jl^j p^~" '"*■'"' 'I ^- i-^^ ' ■ < I Lajj i La ^ (jljil AjM^JI ^>Jl& <j-a JJ-«-a ^-Li^aj 

(jj-cuJ-L^JLI (J-»^5J <-dJi (jl a i^t'j '(jjJJ JuljJI jLiiiluVI *_La jL-a jjjixxuajl 4JLlLs (jyic ^£Jlj 4_La2Jjl <— ij i si~ (jr =j 

i Jj»dJ o^LSjjJa Jl 
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Shadow Mask: J&ll ^LiStJjVl Jail . 

r fMtM«; 

£^0 4 fljJaJI 0Jl_& «J ir^'j t JJ-a r drttl 4 fljla (JjL2-3 2_ J-t^3j3 4 j Sj a 4_jjjL*_a 4 iijU (jx. 2jLlC (JliJI f-LSj 
j^jjlJLj 4_iLiJL cISjxlA (j^jLal Jl 4J2J1J 4jj t^all 4_<_j u >U pl_LSJI I JUk 7=-«-<-uJ invar (j-c-i.^ (jJn-o 
(j_a x_L4J L-^Jj-2 4J2Ju 4-jj) i r* t, I j_i£. 4jui^?l Lai < jj)<? Mirttl 4 HJa Jl (Jjjls^JIj <_ij^iL!l (JjjJa (j-C 4-!}L>. 

!4_jJLl!l CjM^JI JJjLtaJI tcJsjj La=3 J>^*-" 




Electron Guns 




Green 



Blue 
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Shadow Mask 




Electron Beams 



Aperture Grillei^l^U^lj^Wlt^jlillJall 

^jljj^l (j^J Ij^v A ^J 01 s 4_j_<_uij i La j La se ^— 3 jj a 1 •■ ail ■* iLia -^ jjA,„Atl JalJii *_tis^3 (J-^-^ 'J 1 -* ^~ 




JuJl^o (jyic JlcL-uj jjrtidrttl A ?i 1 t-i 1 <LLLa I Ju>~ 4JLJ2.S *.Ij>jj-u tiJ^L-ul tiJl_La> J^-JJ (J-^aJI pLjJ2 £ys Vjuj 

!4_jjLi]l 3 j ij 1 .a 1 1 Tc-tiajj I 0^—1 LljjJij 
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Electron 
Beams 




Aperture Pitch 



Aperture Grill 



Damping Wire 



Juu j«JL2 <JLiL)j^L=J2lj jj A , „ Atl l Tya (J-=3 '-^9^?* Cjululs* Jla2 c (_i.t.uL>JI j < -*><~ ^ II >JI j uajJI ^_ Lai 

jjLio jjj^A ^Ju=3 \v,o Ct 2^Vi tiujLseiil Jjl«-o o^=^ (^-uiLtSJ! jUJiJl CtJ 2^ resolution <_>i=jjJi ssj 

. J3j-L& AO (_£jL-Uj (^ ^J -T* tioJlJ>iJ (J JUL^J (JjLS^J j3^_ui jJU=3 "I * (jy^i l^J JlJ>0 



j_^i_l*j i^mi ^juJi (j^ajj <_>^=>*-" ^a-i jf 4-<iLA!i j^L*^ >* resolution jl ^ju : ita^*!* 

.Ls$a£. j L^f(pixels) JuiLSJI 

t CRT AwLw jajL^ 

j-jja LJ 4-jJuj (jl C-*-><J JJ-^I D"* 3 -*^ <-JL_ii i C/Ivlpjj £ys ^>j£- 4-<iL-u ?tj-A] (jLta £- i"m^— a li| 

J_Lc *-( jr -iIu j4-4ij £ 4_ 1 iLii]l pj-i <-JJ JJlj>o (_P-JI <jr-* L^J - *-^ <L3.ij lilLft-e ■* fc^j-Ia <jL£ .*.lj_iiJI 4_JLcju AJ-Sj (ji 

pa i^>" cjLiLUI (..Iff (jLa < 2 jUJI 4- resolution Jl ,j] L&js (_>1=>jjlII Xij Zhjjua ^ 2 JljJ^- LiLi *Jj-<i 

Cjl-iJpU (jlajjJI 4J2.i) iujjlll o JlA Jl^o Ju2j <J3^ui AO 4_4JJL (^Jj^C JJj3 Jl Ljlcr. fijjj £_ (_Lua3 CU^po 






.j3j^ui Aoj J-«-u^3 j 1024x768 = j^u* jJu^= Ao is • 

■j^j-tA AoJ J.m^ij 1280x1024 = jjj^^L^j <\o ^a • 

.j^j^ Ao J J, Ai 600x1200(0= j^ajIj^i >*v ^ . 

.j3j-la <\y J J, „^, 600x1200 (Y) =yy H jt 3 .l^ noa . 

.j3^ui Aoj j_cxl^lj1856x1392 = j^-a >l==3 > Yo ^ • 

.J3j^ji >Li== M o jl \ ♦ V IS* £yj 4_<iLU rLbo tiiJla 600x1200 o^j-c £a.s ^yic J-*a3 2j>Lc <",;^-> lilj 

J cli ■ •• (j-ajJI *_a 4_uJaljHaVI L^jLp- iji^j (jl 

u Lju l^ shadow mask jiaji ^i_a ay* <ji <Liii ij^=== ^j.^ti ^ Ja*j <-,;*=-> 1% .cjLU, 
aperture grille JL j_*ju ^1 ^LiLUU L»jj <ji>iVij j>^JI ^ j^uu <.-.;^ y La? < i^ Jy ^ 

cj.jX.u3 <La»LmJLI eJb= (jLa a^ (J-aLc <LiLA]| ojui f-^^J <jvLlll 4.>»L.a,U <jf L^=j .4_jJLc (jt^f ■&! dJLla*j 

4 j^j^^j) V>K I diLiiLi (jJ-c J^jL-oJI *.j^>JI ^_ Lc2j_*j (jl Jlsuj . l_<Lyl-y pjj (j^a 4_ 1 iLi ( _ ? HLSj q\ J <>»«W r«* 

Lcj&jvj ^j=lJu l_xjjiL>JI ^LiLi pjji ^£- *-j^J' I J^* '4-'-A>*-^ '^ <— 'j- l£^' ct-^D^' jjt^ltlj I^Ur 

LL^U^LiLiuj (jr c-i-uj La (j^j 






LCD Monitors: a*k4!g^jjuL&L& 




.iisLuJi jll^^=ji ^Ij^^j^ji ^ulIj Liquid Crystal Display JjU^i LCD 

. 4_j_^uL-uVl Aj^—Atl (j.irtM J-4-*3 LitJ-*^ U^ ^i Lv^D CjLiLi fl_jJl -SJl*J «_OJ 

: LCD uUU^IjJI 

. ^jii j^Jii ^i23 ^jLicicoj Dual scan - \ 
. PDA ijn^ti c^l^uji 2.^ juki^ < <a!=lji ^uSu Reflective - r 

. Jj" ( iij-lljUJl 4 { } 7n AjLJe Tu - a JJ 1 r 1 1 — T 

: LCD uLmLm J*£4dJjJa 

?g-Ia • •■ ( jr J-C J-TLqj ?"J-! (_)-=' ' L^J - *^ ll)*-*",^ <-£jl— L& 4_JLjJL>JI £— 54_ 1 iLiJI (j-^e3 j-<-ca *_« 3 ' ' ^_' ^> J"^""" 1 "■,' 
j t^i-^Ij j_qjvl ?=_<ij-a :_J t-ita I cft'ia J== J Ct j>-jL^j (_yi^'-5 :jL>->I W^ lip! < ^jv 6^° ^-"^=> <_P=>J-*J' 
I (jjt"HJ jjjj-mjlj3 ^^-i-fclL! 4_<_iJjL>. KvjD diLcj^jta ,j_a ^.c^asxlA J-=i J (KtjVJ I - 1 ItGPj (Jjjlj 






2 j j LsaJ I (jj ^~*Jl3 O^J - *^' I*" ' " L? ^ J ^ -' l£^-^ ^J tiajl 4_u^=j _SJu><j LjljjJI oJJb > A *^ Sj 4 a I" -»- a LjIjjJj 
tlllji 4 afla'q < l_Ltf> <_aJa$J»l SJlJ-^-u (Jr A L^J 4_t^L><JI (— ll t-tr?" r »VI 4-!Lv JuJt^JJ (J L*Li.uJijJ=x] I C llji L_*-JJj3 (jlj 
4_ 1 il_li J I J Laj (J I (J-J-2 4_!}L>. (J_<3 J_ a_jj <_jLLi2IL-uI ?=_lluj-a J I (_3j^eJj f-J LesJI jL-U^J (J-«^>- (_y-A (JU I "Jj^"— ' ll 

LjJ^lS- (j—a jjjJLLj g,j liall ?e-a— <-uJ IJl-^2 7=_<ijJLI oLj>«jI q u aj J_ (Jb-mJj ^a 11 <— ilji C>_uj liLa i^jlsj—sJI 
4_ 1 iLiJI •»■ _■ ' ^>" ^LHJuj jjjJLI <j_a ;-j tlaJI «— Lqj I J-£2 %-iIujJLI *-a (_g Sj t* J^~ i -"^ Ci-uj jJ Lai < i_alj^><jVlj 

. ^I-Sj^-U 

Liquid Crystals^L^iui^kJi 

i <uJ caJ I j 4Jl.il_1.uJ I (j_j I g_3l >• (J__l__ 2Jljj_) 4_^LjJ_j_ ( _)_>Ij_> 1 j )__a_3 2^1_a _J_I __J1 _}!_ 1 "jj — —■ 1 ll _)| 

4J_I__ t_j___ |«j \ io,o 2jlj_>- 4_»-j^ ji__ *_La_]L Ij_i__ -L^jJI <L>.ji,l ^ jj g ^— ■ 1 1 Jl^>JL J_j_La lj_fc (Jj__i!Ij 

. WA,0 La>jlji_-a 2jlj_^ 4^-j-S j__. 

AwUJIjW 

jl 4_»_>^j Y^ _)_>j_*j aj__3 _P-llj j-j -=l i a '-?-*"^ c^! ^-^^j ^ ^ o-l j'V ih. L ~ -t - > o -4 —^-—oL—JI al_»_vl ~-jlj__ 
.iL^I ^> Jl_ ljL__Jl j__=^?l (_;__ 4__>^j ^ *\ (jjjLj-j 4^3^j ^ V (jjjLx^JI ol j <_ iL^LiToJI Jl»3j j , ."~ > 

?.l_L>ijl Jl *->-j-> tiJLJij JJ OJ ^~*J L.K I pj- 1 o—* 3 <— » 1— to) LifuAJ 'Lmiilu 4_ 1 iLiiiJI a y~ (JjjLjS 4 j^j*-— 'j 
(JLliil Jjj >n (jr J-!t2 .t-Jalj-^JI 4_j^lj ( _ 3 _t^a^l 2_. diLa^mi ^j^j-C (j-a A—iiLSJI x_ Uj ^ JJI ( _ y a-L»-jJI ^- Ui mil 
La! . 4_(^a^j ^ V,0 ^^j.fl) 4_jL*_aJI 4 jjU^II 4_jJjJ| 4^vLi.u.a jj^~- " CK I pjj jj^o Zuua^l) ^ (j^ljr?ll till j 4-tSil Mill 

4_»^3^j ^ o Jl ^j \r\o\\ I ^a-»-->> J ts>\ (jP-ll 4_<iL<iJI (jLa ^LllLj lJJcl>o x-Js^JLa LLU ^LiLiii! 4_u.u-LlL 

,4_U3^J \ I g i u A > ^jfc 4jJjJJ 4j^j U^ll <jvLuJLI •»■ _' I ^>" pJ-iJI I J-& (J^3 






ILuliJISjull 






$ LCD^LfiH CRT a^Lij^Vi u^hjViji^jii 

I li.Li-i.uL>. (jyic L$J <*J-2j (_yJI (JLui^l ^c>J cr^ 1 '^L-*^* 1 ' "-^ <Lu-uLLa 



Cathode Ray (CRT) LCD (TFT) 



(~) 80 to 120 cd/m 2 (+) 170 to 300 cd/m 2 
(+) 350:1 to 700:1 (-) 150:1 to 450:1 

(+) 150° c^j^,] (~) 90° to 170° 



Brightness ^k^ji 
Contrast cjjLsji 
Viewing angle 



(~) 0.0079 to 0.0118" 
(0.20 to 0.30 mm) 


(+) Jt^jV 


Convergence errors 


(~) Ijl>. ljL*U-4 j^^Lj -^^j 


( + ) Iji^jLu^ 


Focus>^=p]i 


(~) ^Lki-l 4_jiL=ual Jl>.jj 


(+)^L1» 


Geometry ^j^i 


(+) Jt^jjV 


(-) 8^!^ 


Defective pixels 


(~) ^2h analog^u: 


(+) analog ^uiy\ 
digital ^j 


1 nput signal 


(+) 2JsJulL<s 


(-) cIJ^xlA 


Possible Resolutions 


(+) jj'^11 ilju 


(~) ££>* 


Gamma ui> 


(~) ^ai^U^^i 




Uniformity ^luui 


(+) 1juvjL*U_4 


("j lU r (Ijltl ^j-a (JJSl 


Color purity/ color 



J,jjJ\u\Miu iuUJIfjuJI uulstlCiZLua 



quality 

~) ^^ ^LiLAUj^iii jjJl (+) j^v Flickering ^jIj^ji 

j^v ^l^ 03^5 Affected by magnetic 

fields? 



+) not visible ^Ui^. (-) 20 to 50 ms ju* Pixel response time 
-) 60 to 160 Watts ^ij (+) 25 to 40 Watts Power consumption 

Space 
requirements/ weight 

:uUvLuJI j£Lub4ja*j 

Sp g - L3 e -t ^ a £.Ljj_£=3 (j iijrt<n 4jL^3j-a 4_ 1 iLii]l (Jji . Y 

St_x-<-uL»J1 jL^>- £- p^-tae-LiaJI JuaiiL li^aj^a 4_<iL<ii]1 J__ .Y 

S^-j-r- -__ll *___>_j]l (jyic f-j__3^]lj 3*.L__>Vl ^L__L<J J__ .£ 

<— !j-a _L. 4 l^—i i"i<3 _-J-*J L-4-4 jjL^>Ji (J- l^ -i T uj *.J_> J_L_. _J~i3;j '^^ (j^J' ^ "^ Ji ^-vi - ^ 3 3jl - i .a * _c- u j _)__• .0 

.;L__L___! 

-Sjlj-a _1_ Jt^itll (jj^-ij Ji___ S4J_L__]I -Sjlj-a 4_vj)^_<a -_4---_ (J^S < 4__uL__JI _-lc *-<_--i _gl Jfl^j r*-J '^| -^ 

Sfc-J-caJI <_>->j---i -liLJL Jaju _L& .V 

■4_c___-u (^j^I 4_<iL<i l-ljjl^lIu d.L J L^a iiLLcaJI t2jl_£iaJ»JI (_L^= tiLuo ju>o *J I Jl .A 






UtitlSjUll 






.4_ 1 il_liJI (J-U-i-Sja ^jLL-ui (J-« (_gl (jyAJ-ij («-I «LJ^ (J-0 JlJ=QJI . ^ 





.4_<iLiJI 4-^vlj 4_ aJijjvjil jljjVl 4-(j'y^' <^bljLe.|jo.uu rfCu *J 4J? ^o Ji^zjLill .Y 




. 4 mm 1 'i\ ) 4^Jul1ji ) Jll^jO / j < -^ 3 ^ 












p& .Y 

« l\_iA . iX) I Lt I ill*' 

.JujlHI L*)LuJ\ c^Utj^l j^l .^ 

.4_<iL<iJL (_)^L>JI ?.Lj^=iJI (j-o-JLa J ■ ^'^ l .Y 





4_t2uLtldJj 4jl_LuaJLl **""" 1 vloJI 


.^ 




(CRT - LCD) oiLSJI ^ 


.Y 




A.tiLiiJI («-a=^>- 


.Y 




Model J^jii ^j 


.1 




S/NJALMt^l.Hl.H-tl^jt! 


.0 




<J^ljJI r'^J^t' 


.1 




diUa^tla 


.V 









UtitlSjUll 






CRT diLiLi p-tjjf j-==>^' ~ ^ o-" 










UtitlSjUll 






.LCD diLiLi p-ljjf j=>i\ ~ V 




o J^-i iSu I^Uf iJL^ia rj - ^"' ~ ^ C 



_LC/L) diLiLi j Ulvl <jLsLiLi ^j-v ^JjL^a J-**^ t*^ — ^ o-° 
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<Ci23l ^JJI *.l^^?l ^jTn-u-a aLal ( V ) 4-a^Lc f-*^>^ iil!j>j i i>j^=j Jill j-t^LlsJI (j-a j i^ir J^~i 1 *uj-2l!l 


( *b'tf!u,£ji jA)*I^Hi£jLui 


jmLuII 


^ 


Llj>? 


V 


J^^ 










(jlsjjtJI diLiLi p'^Jl cr^ 1 '— ^j-*-^ • ^ 










dvl ^LiLi f'^Jt (jyic <— 3j-*3 .Y 










dvl ^LiLi (J^c ^JLj-Ls <— 3j-*3 .V 










LCD diLiLi f I3JI ^jic i-^jju . £ 










_LdJ ^LiLi (J^c ^2j^la , — 2j-*^ -^ 


2jLC.L-g^J l£>M 'J- ilaLiTaill 1 J-& (jyic <_jjJl1!I (J.sLc.1 (_>A-t^ W-lj^ J^ ^ 4_<ijLaJI '2— lijJlA -i^>-J 






ILuliJISjuJI 






ujJUI(9^2j 



uj-Uli uUfbw 


















(-J^ilall ^IjL^aU 4jI J? ^jit-ox a La? ( \ ) 4-<s}Lc f-^^J 2 Jj>.j1 \ oJJt 4- VJ^' ^i-3? rftJ^ 


( SjL^I jflj'l JA )^I^I^2wa 


jtfLutll 






<>LL4 
















(_)l3j_»JI diLiiLii plj->f cr^ 1 •— ^j-*-"' 


> 












CRT cjLiLi £J_$j! Cy l£. i^jjOJI 


Y 












Clvl diLiLi Jt~ Xlijls (jyic l^jjiIJI 


X 












LCD cjLiLi p-ljjf ^^JLc l^jjl1!I 


l 












LCD ^LiLi J^-c iiL^la cr^ 1 <-Sj-*^11 

















1 














V 














A 














\ 














\ - 














n 














^Y 


.c_jjJlU SJlcLco^j (Jj^-I S^-o lLs! mi Ml I juk ^^ic. c_jjJl1I! S_iLcl t_ ^*j^ ^H>^ J' ^ 4_<ijL2J! '£— eljJija -5^>-J 






gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



^ 





1 



L>J| 4jLu^> 



( j^J^Xj\ CjVjj^c 



« 



ji>*llijV$»» iuUil3jii!l ^LaJlAJLus 



jajaJI uV^w t^ulji! SJb-^J! 

. L^jLl^alj-aj l^Uf iiLjlaj (jlajjtJI <JliV^ia pl$J1 ^2jJt-a ^£. Ij-SLJ2 <_jjJlLII (jj)^~>J (jl 

. L^cl^Jlj (jlsjJtJI dsV^ta (J-«-C. iiL^la (jt-^ 1 <— 3>*^' Cr^ 1 L)-^ VJ^ 1 -^' UJ?^~*'J O' *-* 
, I ^ - ' - ;^~~'j" 4_2jj_L3J (_)l3j_»JI dlVjJX^S (J-^l '^^ (jyic (_3jJLi!l (jyic Ij-iL^ <_JjJuJLI ;JJ*"~ 'J q\ O 



.A jSjL^'^VjS^UIu^I 
















.<LiL!u]| <Jl!jL=i Bj^sli £_ fijl^jvjil 3jj) i^tl j-uJu jl SJjJlJv 2jjj^3 

.4_iJLZLa 4_jJ_^p^xJI <jiiLia_u J^-i mi (jyic 5_<iLiiJI Jl jji^tl (JLjijL 5_<iLiiJI <jjjL=i ^j-Sj : LiULJ 



L&jjiaj (Jj^IjJL L y^j^. I ju_j 4___L__JI '~'j)j^— ^ f-l^j^l ^j^j j_l±=) jjlc j^jj 

CGA - Color Graphics Adapter - \ 
EGA - Enhanced Graphics Adapter -^ 












VGA -Video Graphics Adapter -V 

XGA - Extended Graphics Adapter - * 

SuperVGA- 



lj^-C-^J c^! j-^LJI LljSj 2_ I jo 



j ^3 o ' Q Lac I aJ2 A-Li-olILa 



CjjL LSj^j A _ 1 (j-V La Lj3j.~3l i t-jIj^jj rCl Jualo (_ y ic ' ■ •^~'j~ < — J JL>^ 3 ' (j3*' 




. OjL LHj^j II - A (2rv ^° W^j-^ 3 '^ T-ilP^-i AGr jlaLo (J7 \£. i_>^-ij3 <jjjj^= : ^LiUI 




AGP j_iia Cr lc l_«_=ij3 (_y-!'j jl aJlltj jjjL_Li!L 4_^sL>JI 4_<iLii]1 Cjjj_== ,j_a I.SJLC tiJl—LA jf I o^-t 
: — i <n tlJjj ^-iJI <>ji_&$ t^-jLj L-Sj^s YOl — 11 ££_j La Ljjj^ali ?-jIjILjj 






ILuliJISjull 






t jd^JI uVyw jAJLa?- 
{Resolution ^^l^b-jj: ¥$1 

daLilJI .SJlju (J^jLSjj I ^jlr 4_JsjjjlII diL<3^i«JLIj <J1iLJLijJI 4 u^ (jr-lLc 4_,iL<ii]l t-j-Jsj ^-J-^ Jl^1«j 
dsj)j_^iJI (__)13j_»jj 4_ 1 iLiiJI (_ 3 -l-C. 4_jjJj Jj ^— i i ' *•(_,-"< jJt_^aI ( J * "^~ l J.' ) ^ La-SJLIl j-j "»"j . 4_j_<_uIjJIj 4 j^*<WI 

^jj ^j^ji ^LiLUi ^jui o^j-iu Uiu 600 x 800 jl 640 x 480 UjjiS ^>^j i^j-s i»jUJi 




Color Depth j^UI £** t LjLj 
Refresh Rate < iu£ull > djdalii Jjum : hlti 

j3j^JLj (jjjL2jj 4_,iLiiJI (_ r lc <jiiLa^i«JLIj <jijLjLjjJI r«-<-uj L^j -sL-*j ^_pJI <Lcj_cuJI iUj ulUJI Jjuuj ^J^^»j 

. j3j-& VY j_& <_,« ntMl JjulUj 






ji>*llijV$»» iuUil3jti!l ^LaJlAJLus 



Driver JmmDI jmIjj : L*Li- 

. L ^3jJti\ jL^>J s=.l_i? J'^M ^yic Jj-^ — lt CjJcv^/I ■JjiJeTg-uL <-f.Ll.le. til! jJ J->-^ LTp- <j-« 7c_<3Ij_l!I 

Accelerator £>4I : UjU 

fj dill JLill (J^u-t-u Cr lc L^la <— >Lcj-mJ,l ^ f-lj-Jl tiJl_L&j c_x_i_uL>JI js-l.iT (j^-txLTtl! ^j.^ ^LilLj *JL*1! 

. pj-<-ul J^"— "V -iL*J^I 4_u}Lj jj-^tl (jlaj^L (j-a '^ : ^— 1,' -SLftj^/1 ^yJ^CJI 



: Sd^l jJjUJ 'iUJl'i 

. LiLUI CjjL^zj ^j^=j2 : JjVl oj>cUI • 















jtf^JI uV$rw t-u£>3 4i>>b 



. AGP Julio (_,!£. 4_<iLi d!jL= c 






.c_^LvjL^v o 

. AGP £ji <>o 4_£,Li Oj^a O 
. f-Jj-o i-d-flja O 



Sjjilll L£JL-U C-L3C ml j jL^>Jl ^yfllol -Y 



.Aj^LlJI Aj^ljJI (jjO d^-. mjajj ^^Li^JI < 



= u-° ^jL=»-II £j^i ■ $■ 



&JI ^111 ^ AGP U^l £i jji*. .0 













iLtil A-«.mjlll Jjjfu ^- <^JjL=xil CuJ .1 




5_jJLjJ1 fijjj^aJL ^Jsj-o j_& L«J= j-oVl ajj lil AGPajlj-ujUJI Ocj3 £_ jAllI p-ljj 7r-laj a! .V 




* 1V _.-.| r -- ff+^»"*<'''-' ■"'"'"""■' 


j( 




ii \ _ _ 


ti 





. Cj - uIu JI (j^-j-* J^Jj' ■ > 






ILuliJISjull 






: Sd^l^A^Utti 



S l _y^>jJU\ (JJja^S 4_ajl3J ^^yji La — \ ^yj 



. (jlsjJtJI diV^ta J^-C iiL^la ^^^ La — Y c 



. jj^>jjtl\ ili^^xua p l^jl j^a jl — V c 



. (_)i3J_*JI <Jlj VjJX^S (J-^l '^^ J-^3^1 1 t 



. j^j^ 4_<iLi csjl£=3 ' ^^—j" <~«ijUv j^-^m — o t 
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<Ci23l (_£JJ! *.I-S^?I ^jTn-u-a aLal ( V ) 4-a^Lc f-*^>^ iiJL!j>j < 2j^=j JJLI j-^aLutJI (j-a j i^ir J^~i 1 *uj-2l!l 


( $l&l££ji jA)fliVl^^u*« 


jmLuII 


^ 


LlJ>? 


V 


J^^A 










(jlsjJtJI dsV^ta (jA* 1 i_3j_*l]l . ^ 










(__)l3j_»JI CjZJJSejH (J-S-C 4_2j^i3 (jA' 1 •— ^J-*-"' -^ 










(jlsjJtJI diV^ta ftjJT Cr^ 1 "-^J-*^ -V 










t_x^uLKJI jL^v 4- o^j-*-!' lIf 6 ^ 5 '.'J^p • *■ 




























ILuliJISjuJI 






ujJUI(9^2j 



uj-Uli uUfbw 




















( SjL^I jflj'l JA )^I^I^2wa 


jtfLutll 






<>LL4 
















(__)l3J_«JI dlVjJX^J (jA' 1 •— ^J-*-"' 


) 












(_p3jJLll <JljV^ta J^-C iiL^la (jt^ 1 <— 3>*^' 


Y 












(__)l3j_»JI dlVjja^s Hj- 1 ^ Cr^ 1 •— ^J-*-^' 


r 












i_x^L>JI jL^jv 4- c ^> J ^i\ J^st* ( . m^j3 


£ 





























1 














V 














A 














\ 














\ • 














\\ 














w 


.c_jjJlU SJlcLco^j (Jj^i-l S^-a lLs! mi ill I juk lr c_JjJil!l S_iLcl c_ ^*-j£ ^u>^ j' ^ 4_<ijL2J! '£- aljJija -i^»-J 




gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



lb 



L>J| 4jLu^> 



TC-pLAll i^jJ 



p 



Split I 2b^ 1 4^« LtJ ! 3 Jb-^J! 

. £=_jjLHI <jvjJ J-a-C <L2jj_L3 ^2jJL^3 (jyic 1j-iLJ2 <_jjJlIII (Jj)^-n (j| O 
. ^JOiell LpJI^ Mil jrlJ <3J>il!l (jyic lj-ilJ3 t_JjjOll <j_^xj jl O 

. n ,^ I t SJb-^l j»U>V 5^>UI (j2^I 












gpuii^i 



J-SL-i^ ,L_i-<-uL>JI jL$J>- 4_<_u_d!>Ld JlIc L^ajL3ej-mJ J L^xxLa^iJ (_pJI JJ-a^l j_l=iI (j-a j_l!*j Tc-pLaJLI <jvjJ 



I§_ 4-^.^J <__ilj_oJa jt^xiu *d L^cIj_l^I JlIo (JLxJI a. 



L7-* J <W*'< 



UJ^V" 






■ 4lor AjLseTu.a,U (jyic. 

2-S^^jll 2jjI jJL (3-uaIlJD Sj-st.5 (_|== (jl j-A J i^->o La <jLa ,7t-uLUI <Lv^ £_ jljj^M Juvl (JT lc it-ii <MI JlIc 

(_i-i.uU»JI J I BjLiVl (Jjjy-j^ 4-lIc . Ui .Ml <u (_£Jl1I jjjl ^ylc t_3jjLb j iJjLlUL ^JUJLI A3JL3 ,?JL«JLLa 

.jIj-L! l^j^JI jf> J Jb 

La^-a tUSBJI juila j PS/2JI juila <3d>^ O^ 1 '■■ ' "'b*-^ j^?V J ' <ajJ LxJL>. 3j-iTuTl1U Tc-pLHI CjL»^] l_JLc.Ij 

, JLaLill <yi (jL^ikll Ua (jlj-al tiJLl^a ,U^j-^ j! USB j! PS/2 jL= ? l_^ , aJlJeIlJII julill jL= 
4±aL=xla SjjI j> {j£. 2jLlc j^j .keyboard controller <_i ^a-icu La Jl <_<. 1 . U L>JI I g ^ g aj ^i!! <__iLa^i*11 

.AjLJeTn-u-U (JjJlxIuJI aLlzu Jl 3j_iiL>. L^Jbjx>iJ j TnjjLail 4jvjJ (j-a <__iljLiuVI ^Jl •""• ■ ul L^IiLjlaj 



3jL)Vl ^y^)"^ j jJbujl! 4J2LLJI (Jjjuajl! tiJ^L-u? *_a (_>^L>. ?c-IL*-a ^^ic pe-pLall 4^jJ i^jl^o 













: ( _ 3 _ii j 4_jjjjLjii '"' LjJ t* CjMjj /jJIjlII Ajjflj^j 

.(J^ Jlsu 4_LajjJ»J1 rj-<i ^Tlu-u ) 4_Laj^>J1 'A. «Liic. iLaJLIaJI *u (,£ JlII jj-" jL^ 3 ^ 3 ^^^ • ^ 
.jljj^/l (jyic . Ui .Ml l \ t c 4_^oLi!l '"'I l^jJLII JJlc a ^ S3 j ^^tA^**-^ -^ 




4jVjJJI (_l_lljJV (Jj= L-Ujjjj ^ La »"' ' 31 fl till] I £JjJ ( il^LJI (j-<5 4_*_Ll3 L$j| (^JJ I -i^— ' 




^j_a c- j ', , ^» * Lj_ii^L=3 j 1 La a3 *I^[JI I g Lij (Jjua-flj (_P-tl jJ:ljjJI t-jjuzjj (jjJufcLiuJj ,1 La-j t^aJL jj (_^=J (jl ^~ l a 

















ajLLUI^IjjJI 



gumiub-^^i 












jT**l>*J< 



jlj^j, jj^jjJIj i_3jj^»JL 4_t^L>JI j'jj^l j^ Tt-pLHI (JU»JI 4. 



b 4_cLlLi]I T^jjLla 



.^=xrel!l Ajvj] (J^aj 4- L^LLL° W LfcJiJm (jj^=au 3_sL»Jl 4-i f^j^Lj 4-^Lk!l T^H^ii' ct- 4 f^J^' ?^P^" 






:4_l!l1jI TtujLail (jjo ^jjj=iTuj 

Home • 

End • 

Insert • 

Delete • 

Page Up • 

Page Down • 

Control (Ctrl) • 

Alternate (Alt) • 

Escape (Esc) • 












i dJb^JI^Alu/l 



S TtjjLU! <j>-jJ 4 r^jUj ^yjk Ls - 



S *jjLU! <j>wjJ J-c-c aJojjIs (jjt La — Y t 



. 7e_ul At I .~>l^jt c-lj'.f j^^M — v ^„ 




(Jjl I2_ 3_SjljJI dil^iaiKJI Jl f-^jvjJL L^jlj^vl cr^ 1 ^J-*-^ J J^P'-^ 3 <^>! ilLaj <_jjJl1U ^J-2j t I 



^J1 






Utillijlill 






<p\ipj2j 



2_5 i <QI2j? ^JJI f.\^\ ^^u-aua aLo? ( y ) 4_a^Lc *-*i»JJ tiJUij t 3j^=jJlU j-^aLisJI £ya j i^ir Ji=xJ 


( »l&l££ji jA)*I^H(£jLui 


jmLuII 


^ 


LlJ>? 


V 


J^^ 










%_pLiil Ajvj] (_,!£. i_3j_«l!l . ^ 










%_pLall <jv^J J -r~ ^JL^la ^ylc (_3jjl1!I . Y 










j_pLiil CjLvj] £l_$jj Cy l£. L_3jJLi]1 .V 










^jjLUI o-jJ 4.j_jjLHI £\^\ ^\^^jj^\ .£ 






















fljLg.Li.u.4^ tij^I «j-« lLs! Miitl 1 juk (jyic <_jjJl1!I (J-iLcl cjJ&j^ L^j^- J' ^ 4_4jLaJI 2_ B^j-a-a -ij^J 






Utillijlill 






ujJUI(9^2j 



uj-Uli uUfbw 


















.j-^aLlsJI (j-a Jyj-ll ^sLjsl <_jjJlaJl! j, ^— «jj Sjuv^JI ojui £_ Lgjl . .."^-,1 


( SjL^I j23i JA )^I^I^2wa 


jtfLutll 






<>LL4 
















^JjLHI 4^-jJ (jyic l_3j_SLi!l 


> 












%_jjLHI i**^j J^-C iiL^la cr^ 1 <— ^J-*^' 


Y 












^jjLHI CjU.y C-|^| Cy ic l_3jJLlll 


X 












^JjLHI <J^jJ £_ T^JjLUI fl^jl ^^JLc <_3j_«l!l 


I 





























1 














V 














A 














\ 














\ • 














n 














^Y 


.c_jjJlU SJlcLco^j (Jj^i-l S^-a lLs! mi ill I juk lr c_JjJil!l S_iLcl c_ ^*-j£ ^u>^ j' ^ 4_<ijL2J! '£- aljJija -i^»-J 




pj« M,tl ^UjJtJI 4 ^liotl 



£*LUI ^iaJj (UtidD 2uLtf! 3jliV I 



^1 



fcs 



3 



L*JI 4Jl_u^> 



SjLsil 












BjLaJI J-«-*3 < ^j^— i 4_2j-*-a ^yic Ij-iLJa <_jjJl11I jj^-ij jf O 

. n ,^ i i SJb^JI j»L«JV ji>Ul tf$ll 






UtillSjlill 






3jttfl 



till J (J-l^-iTuTl!! 4 otVtl j^^li Jl*j L^aji^i-^ , ^^1 L_*-<-uL»JI cj^>-\ aI Jtielltul (j^Ll!! (jyic (J^Ijj plpiJ SjLaJI 
J (Jill JlLje^s j iIjLiLj ^j^J a I laJLl I i!jLJ^=j_o (jyic i La » < ia 1 1 AjjJ BjLaJI a I JlJcTh-u I a1>o (j^J-M S_JjOJ-i-ujJI CjL^jvIjJI 
(j-<s J^>-l Jl JlLje^s (j^J (JLSjjVI j j_olj 2I 4jLl=i (j^l LiiajjC C--u-uL>JI aI JlJcTu-uI 4_jJLajC Jj^ 1 uHJ (_£jj>-i /j_aljj 

. JljJI <L=jjJS. t _ » -i. a> . j_<IujJJ tiij^CJJ AjJiL (Jr =3 t_ I I llL>JI I g g ft J (JlsljLil J I JoJl 4_=3JJV (JjJ^iJ (^yji 

LJLjijI ajj ^"'7* o- 4 pL^jj*' j 'j^-^'-j (_)^5L>iJI /jJL«JLl Jl (JLiljLiVI jjij-« J-*-jj (<jijLjLljJI ^j^j iIjLjjLj 

-uL»JI j 2jLaJI ^jaj AiaijjJJ 4-Lli^3^1!I (JjjJa <j-C <■ 1 hiLjJI jL^- Jl 

PS/2J! ^ LIU. ^JlJt"i,mU CU^Ll^jIJI 4-Jc.Ij 

<3JjJI 0jui £yC Cj Jljc-LLi-u J 

:( (^><-uJI <4jJI 




Jiiinf jj-o f Jljj oL>«jVI) ,1 j^ 2jj| (J=3 4-ii*j liLa j A 



^lj_a^JI C^o 4juiVl JL^jl (j-c 4jjj.cj.tl *JaJLH j ^JLtll Jiull! cJ^2 .Y 

^(j^ 2_ 4LajLidixLaj_i£ AjJliJI 2j_iVl .V 

ground jf Cr ti3jVl <_,_& ^..^LkJI 2>j)M .0 

■* Jj3-=»0 (<UJ J <QSjjJaJ Lg^JLiU L3 J= t_<.mL>JI (_JI (JllljLiVl JLjjjV A-t-iOL-oJI fiJ-J^I -1 






UtillSjlill 







SjUll 2bd£ UJU t>V I J«a 2u*iS 

JuJI 4_=jj^o (-djjtjj (^ JJI 1 g , „ aj SjLill tiJjja^u (-dj^tli ^Jl 3j^ll 
jL-u-U til! ju j ) *j^-— II 4_j3 tiJj^cjj (jjJI jl in t,l -}J^»o * taJ3 V 2j_=xJL> An-po 
jL-aXI jji^j aJaiUI (^J^lj Zj^-ilt LsUj 4_i^}La .^jjI-S J^i mi (_,!£. <_,-& «ia2jl tf juk ,( JljJI ajtieli m£JJI 
■jl nit I JuJlSljj LJ J^O Vj jjjIjjU A » La J j ft «" AjJlill j (<_>a) jL"dl J>J^»o c£>M AjlLJ j (<_>") 

.((_>") (jy^^l jlmtl -iJ^»o (_yJI * La-SJI OJLH 5_jJLTLJI Zjj-uaJI £_ 




LJ^L». (_yj JJlj>iJ Oella V*\ (_JLiJI ^_ LA^JlC ,4j^LlxlL« j <LgJLiujja diL^tHs (J^^o j BjjJlLlxlo Lgjl ^jjU-vM'j 

VI t_t-L»ij»o jjl Li* Zjt ail J-^— gj j .^J^ ^ * Jl^Lj Bj^xi! 4jLaL=xJI cjjjJI jl ti-^v ,2 JuJui 4J2Jij jl nitl 

tl^^po 4_2jj_Lij 4_jJj^1^jlJVI 4^yUI (jyic 4_L=3j_a » Utitl t>JJt L)J) £ ~~ '"j • I 6 '" '" '*""" J <laL=xJI 2jjjJI jjs '*-j^ 

^"'-'J^**'^~' i ^ **' * ** ' '*< ■*"•'< * £— ;JJ^~ '"' '"'I -»•" ail (j| 




ijJLUI j ,j^1l^o J^ii (Light Emitting Diode) LED *\y±>\ /\ ? lj^>JI o^ Sjt^iVl J^j3 ^1 juvl 
■<.i ihLjJI J I 4_jJLUI J_ <jliLjL±jJI (_ys Cxj ^ Y * * Lu><£ cJ^j! t*-yj •*— l^TuI ^Ia 












i dj&$i\ j&°ijjuA 



S fijLaJI 4 ftjkj (j^A La — ^ (jj< 



S BjLaJI J^-C i^jjla ^^^ La — Y c 



. L^jljjvf (jyic l^jjiIJIj 3jLa tiLoj <_ijjuil ^j-Sj t Lxli4 












<p\ipj2j 



4_!Lv I§_j i <QiS3? ^JJI f.\^\ ^^u-aua aLaf ( \ ) 4_a^Lc X-^>^i liJUjij i aj^^M! j-^aLlsJI ^ j i^i'ic 
.til! ju 4^aL>JI <JL>JI '£- 4_<a}L*J1 «_Js (J^Ia^li 4 «i g 1, 1 4_JbLJ2 a Jlc 


( $l&l££ji jA)fbVl^L^ 


jmLuII 


m* 


Llj>? 


V 


J^^ 










BjLaJI 4 i^jUj (jyic- i-3j-«UI . ^ 










ojLAl JuliljJI ^IJ^Vl ^ l^jjOJI .Y 










SjLaJI J-a-C i^jjla cr^ 1 <-3j-*^' -Y 












































ujJUI(9^2j 



uj-Uli uUfbw 


















<— >j)\Ui\ ^IjL^aU 4jI J? ^jit-ox aLj? ( \ ) 4-<s}Lc f-^^J e JL»>y 1 juk 4- VJ^' *'-^ f*^ 


( SjL^I j23i JA )^I^I^2wa 


jtfLutll 






<>LL4 
















BjLaJI 3 fljiaj (jyic (_3j_sl1!I 


) 












SjLill <J^I jJI ^Ij^V! ^lc l^jjOJI 


Y 












3jLaJI (J-«-C 4_2j^i3 (jr^ 1 •— ^J-*-"' 


r 














£ 





























1 














V 














A 














\ 














\ • 














\\ 














w 


.c_jjJlU SJlcLco^j (Jj^i-l S^-a lLs! mi ill I juk lr c_JjJil!l S_iLcl l-^xljS Luj-^- j' ^ 4_<ijL2J! '£- aljJija -i^»-J 






gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



j 

o 

O 
PQ 



v 



L>J| 4jLu^> 



BIOSji oW 



Jlfi.1 






BIOS J! (jbldAJt^UllSJb-^ 

(jyjl JlJI jLHi-VI ^-aLJjjj BIOS ^-aljjj J-«JU < 6Jl£=> ^jjla ^yic lj-iLJ2 <_jjJl11I jj^-ij jf 



. BIOS ^-oLJjj J-«-c. ^JL^la ^yic (_3j_*l!1 ^yic Ij-sLJa <_jjjuil (j^i=Lj jf O 

. POST (jyjlJJI jL^VI ^-aLijj ^(^Li Ij^la c-jjjilll qj^j q! O 

.BIOS Jl jy^^y, jL^>JI cjIjIjlcj Ja-u^^ ij^la t-jjjOll uj^jgt O 

. a ,^ Y Y : *J^1I J* 1 -**? fi^l "^ 



BlOSJlublJ*! 









Basic Input / Output System a\ J^ti jl ,^i ^ j_aj ^^ ^iu ^U I juj. j_ki: 

4 tWq (_^| 4_lL__-l Jl_Lcj i eJL_i lil Lj^_uJuj 4_>1j>1 Ji_.)j <.i uiLsJI _j1j_igj>_ *_a J_aL*_11 _JJ 7=J-Iu (._! miLjJI 

^j>UI JjJulU! *Ij^L> JjL ^j_2j (BIOS) ^_m,L_,VI ^Ij^lj JLioVI ij#>.\ <» L__ o\* v-"-*- 1 2 ^^ 

4_JLc (-3j-_u <J 1iL_ i JljJ_»J1 jl_^>JI I j_& *_a i_~2_Lie_J1j J^sL_J1 4 '^~i <1J ^-J-=*^ C__uL>J1 _jlj_igj>_ ^yic 

. __s~V 4__>j_i julu. La I juij Lj^J^ diljl JlcVI <_J I J^jJI c-slj- LuL__ 



J-^ M.tl I j_£j <jJ-=-i Ju2j aVl 4_jv_jJl!I <__!_ 4__Aa 4_» 



,_!_ f V! i_^i]l ,_!_ ^jhjJ! 



:4_i]Ll!l cjjt^W 4_ J_^jll 




BlOSJlublJ*! 



UtillSjlill 






t Complementary Metal Oxide Semiconductor ( CMOS ) kyji 



• JljJl*. ^o jL^>JI (j^^l 1^-^ lJijijjuJ Setup jL^>JI C_)1.s1JlC.I Jl Jj^JlIIj AjjI LaJI j-tJu 







t Power On Self Test ( post )^\'JJ\ jLI£V! 2"Ij>j 

J>j_j (_y-!'j 4_aJQitll 3j_^jv^U (_ya_»i2 <JljljL<il (JL<jijLj xJLil! (*3-2j 4_!}L>. (j-a (_£ jjlj ^1 jjl jLicwVI ^-aLJjj 

jl_^>JI j I 4 tt-iritl ^>JLji J t-it" (jl^p-aj xJLii! (jLa -Sj-!l ( ajL ^ 1 ^^ 4-i ^-^-yj-*W- Ov-* ^-"-^h 1 ?-"-*^' cA* 1 

j_*aj (^i 5JUJI oJL_& 4-j cP''^-" jW^ 1 ^' ^_Jl«-c. 4- J-^ cr^- J 1 ^ ( Beep ) ^^->^> e ^z J-aaj ^^^3 

^ua^v _slj Ui=j «LJI j.=3JJL jjJl^JI ^ysj . (^1 Jl!I L yCL3e-al\ 4_Juaj ,»>Sj ^ 4JL2 Ctrl+Alt+Del 7=JjLiil 

. (J^lsl OJ2j u)\ r-ll?e-Li.u jLlcwVI ^-aLJjj (jLa isj^jl jjl 



BlOSJlublJ*! 



UtillSjlill 






rLlLa^. Ui .ML BIOS 



: Uitd^jlUgSj BIOS JlgrijjpJftLull 

_ Li.Lu.Vl gl^Vlj Jl^-aVI BJ^^i^li^^ J^UUI.M;^^ 

rZ ?-l_liLaj Del ?-Llila Tc-LJLail ^>Jl_& jfl mi?jj^>>^ jL^ o-^ r-Llail I JUk L-i_JGi»aj t Jjl rVltl *.Jlj Jl_Lc 
j_& I 0^-1 .il Ji-cVl ^_al_jjj 4_^vlj Jl (_L^Jl3 Jjt uiUJI *.Jlj Jl_ui Tc-pLail &J-& JljvI (jr lc JaJI iMLj i T I(Jj 




CIWS Setup Utility - Copyright CC3 19B4-Z990 ftuard Software 



► Standard CHOS Features 



led Chipset Featu 
► Integrated Peripherals 



:nt Setup 

► PnP^PCl Configurations 

:.:.^i. . ,*. All i..-u i.( -in -■■ 



► PC Health Status 



Esc : Quit 

Pie : Save a Exit Setup 




► Frequenny/Uoltage Control 



Load Turbo Def 



Set User Password 

a Exit Setup 

■ r^A— a ~ w "■ 1,1 ?--^4-h j«_ 4 pr $ j-^ H 

Exit Without Saying w 

^•"^N i.'W iti fca^ • *» ail ?- a jiJ) 



BlOSJlublJ*! 









Standard CMOS Features • 

(jljLp- cdLufc l £jLl!lj (jalJJjJI (sr Cj^}\j *-jLl!lj (jalJJjJI L_JU^l]l (_^3jJLll Cjl.il JlC.L -aljtill jLpJI I JJt 

j! LJT t.JLa]i ^j-Ui ^in ^jj^iLi jL^Ji ^^ (^JLiiLij Auto A^uisj 4- jj^* uf L°! ->' j^i ^u*] 
. Manual ^Luu^j ^L=, jL^ I ii Ljjju cjL^lji jisoL ^jl^l^jli ^^ 

Frequency / Voltage Control • 



CHS SiUp Utility - C«mrl«bl tC) ISM-OB AmN Softwrt 

rrntttKW/Ulltifi Control 



»rt» l«t*t UMbfCI Cll llltIM] 
SftM4 SiKtm [*/-e.2Si] 

CIV NMt/KI Cltcl (fcfi.lt] 



Htm LnflJ ► 



. £-11*11 4jl!>2j _i_i^J3 Cjbl JlcI iLauM 



BlOSJlublJ*! 



Utiiisjliii 






Advanced BIOS Features • 

<_yaj-2J1 j I ( HDD ) L-xl^aJI oa^lll ^ I Ji-u J_& ^1 jU^' f^i (jl^ a -^-^ 6-° <j-^^*Iu Li* 

c^LfLu±A JAuu jl j?^-r L^jf ^■jjal.-ajj ( CDROM ) LlL^JI ^^IjiiVl £a1j-^ ^ j! ( FD ) (jjil 



. f 2 



>._ji]l. 



jj== J I f-^vjJl (j^jj ?t-ui3ji!l (j-a juij-JlJj ( L1,L2,L3 ) ?JU-Jl! 4_iirLJell 



,ljjl 



Cf0S f#Up IKlMtw 


- Cemiubt (C> Lltt-UH bird feftntrt 1 




flow kh IJOt Piifrroi | 


fclek ImI 


ClLnlltU 


ItfflHflf 


*ttl-Vlr»5 FmUcUflfl 


fllutlttl 




efll LI 1 L2 Citlw 


[iMJlfJ] 


Nsflii Uuil | 


CPU L3 Cache 


EilHllli] 




Pitt teat 


[flMftMJ 


fl NfllM Ik *U»Uft ta 


lit loot tiulct 


KIP) 


aJilp Mrtiln ttttl 


2nd hut if v let 


[MM9 


wh.Lt* LnaUiHi, llll 


3rd loot Uvk* 


[flflfWl 


uiij f1*rpi,d:,u Hi* tin 


foot Othif Dwici 


UmiM 


undid la bunt tin 


S«*fr riopiii 


[ftiorilodl 


HftH 


Snfa Ftarft 


EllMlLfil 




lout Up Ni#-Locfc LEP 


EM 




Gito m Option 


Hill] 




Ty?§«#tic litt SitUnB 


EllHbLf*] 




SicuHty Option 


Ifttlf] 




APIC Fuiwtioi* 


CEn«ll«ll 




Iff Tit to Vffiior 


[| f |] 




t":N»W InUi'lSfllflCt 


tA/PU/PDiUiliit PifliSiwp ESCilHlt PIfGmwiI Htl 


fSi PrtvJtM Wilitf 


Hi Ft II -Ml Iff u lit P7i Optl»i«d WiiIU 



BlOSJlublJ*! 



Utillljlill 






fl\ ^^ui ^k. -o^jii jrjuai ^ 



Integrated Peripherals • 



CMS S»tup UlllJtu - Copurijit <C> 13114.-2*0 tiward Soft 
Integrated Peripherals 



on-atr Prinvy pci m riMiied] 


Etta fell 

Menu Lewi ► 


IDE Pf I«ry (faster FJO [Ruto] 


J HE PrJMfy Siiue PTD [Auto] 
IDE frlniru Master UfiMA [Auto] 

rra pmwh siiw up* cnao] 

Os-CMp Secondary JCI [J£ [IniMfrd] 
IDE Secondary Master P10 [fluto] 
IDE Secondary Slave PIO [Auto] 


IDE Secondary Master UlMfi [ftutol 




IDE Secondary Situs UDHH [fluto] 
USE" Cmtrallir [Enabled] 
USB Keyboard Support [Di sal led) 
USB House Support [Distilled] 




Init Display First [flHP] 

fiC"S7 Audio [fiuto] 

► fin? Mode* rnuto] 

Onboard Lift *b taction IlHtltd] 


m m Block Mode [Emlled] 

Flpppa Control Itr [Entiled] i 


tt-:Hm» Enter *etact v-/pu 
'5: Previous Values Ffi : f 


/?ltUilue Ft8:5a<« 
ail-Safe Defaults 


ESC.Exit Fl.Ceninl K 
F7: Optimized Default? 



ul^J jL^^ (^1 (J- L< -l T uJ (j-fl Q*~~ ' ""•" L^^~* ft- 1 4-JL>- ^- (JJ^~1J 



USB Controller 



. Jl^lU I jla ^ c_^=j3 ^Ua i^ j>^vj <JU a. o^v ■ USB Keyboard Support o 

. juiui I juk ^ i-^=ji Sjtki ^j <JU 4. ^<j : USB Mouse Support o 

. Lsujj cia^i cjjL^ ^k, u^jjoji ^ ^-»t Auto ~^ju±>3 4- uj^j : Audio o 

. L5Lii3 ^jaii ^jL== ^y l^jj^\ fu C7 ^=j Auto i±xj±3 2_ u_^=^ ; Modem o 



. (j - *^"" 1 ft^J' £-^3 ^r 



i§_ 4^-1 1 mi! I cj )L== )LlL^I /* 



: Onboard LAN selection 



BlOSJlublJ*! 









Advanced Chipset Features • 



DOS Stfuf Ittilita - Dwiriait tCl J9ft*-Mffi ft*vi Softum 1 
Mmictd Ofrut FmUtk | 


Corf igtn NM riNlif til SF§] 

x Precharg* B«?l*<j 
x MSI to CftSt Oel#y 
x IftSt Precfetrge 

IHM FrHWiCtf fftatol 
NUyei Transact io» LEiulttiJ 
ACT toerUn Sin tW) [641 


in IraL » 


T l*+ :fev* Inisr ;Se Ltct * A/NI/F1 ^ lue FIB :Stgt ISC :EhI t F 1 itoiwrt L H* ty 
FS: Previous Ik Lues F6: lill-5*f# GvfiilU FT: QfUnln* hfiilti 



li&jaU 



IiLujJlIII siLtJ? 'A. LaJQidl j| JlcVI CjL^Ij £ys JjjJJ 4jt-it" rfCu-<-u 






.BIOS ub^VJ^i^^^fL^I: JjVl ^ol!jj>uJ! o 

.BIOSJ^L***!^ : jfljUll^LafljJ^I O 

. jmiJjJI IDE (&e£« ^4J : jA- J' <jU*JI jJ>4^t o 

. <j£ji)l IDE (4&BX4 (£&& : j^LlM i^UaJI Jjj^lJI o 

. Ul j*lj2tfl ^1 £l>* Ij Jliotfl W> ku> : guLIJI ^JLmJI jjj^UI o 

. 3^I^U^UtlJ>w^l^Ly«li'IuMi t j^LxJI ^lo)l jJ>«UI o 

. AjjIiJ j^UJi 4iWi o 



BlOSJlublJ*! 
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BIOS (jIaUaV Jj£J0Jg>tt (*2>fL&l 
jIjlSjs iJU* 2_ ijuHI ciUlj^yij Setup Jl J! J^jJJ ^j-cu ^j *Li:i ^ i_«jjj3il t ujittibUili 

. JaaJI *l_ul 4_a>L-aJI JlcIj^ *_u1 o 

( A_<iLii] j_uijV! a^=j-II ^j-AM- 1 j j 3 tA ) J-j^^ 1 M^ pLu! j jL-£>JI J^i-ij jlc! o 

. {M\ i^yii ££ <.,,,,^ F2 jl Del .ki.M 
<_jj^j jU^>JI J I J^jJl! (^j-«-u r<vJaj »LJuJL *Ja BIOS JJ A_txojjJI A-JuLiol] dJUjio juj O 




Security Setup ^LlmL&i 8 



System, Setup :^ijLiJi 
.i^J! ^j^ji ^iLi <> PASSWORD SETTING 






L&jz jJlSj 3j-a J= l-jjjil Ia\^> JLiol cilia (-,-lk-L^ o- ^ 1 op* System J LdjLp^l jlLc 
JJ J^JlII cujij? lit ■ U a* L^Uol cilia t.^AUu,, jjjJII Sol^, jLa Setup cUj^iJ lit La? ' jL^>JI 

. L yj^id\ Cjl.iljLC.1 
(j-1 I fl Laj 1 I jjjO 0jL^><J J_L=3? AjLaJ>0 (_iCjJ (jJL 3JlJjL<3 4_LI^3 L>J I 0jui 

JSoLa Award £^Lll jj^ <^JJ <J-"3^' uL^= ^ JJL>^ W^s JLiol cilia c-JlLj LaJLLc - \ 

: ijJLl!' jji>U 4_Jl=3 
(s y x z i-a^xVi ^s Shift ^k. ckJL^l ^? ) shift + s y x z 

lj^= ^3J^ ( AWARD-SW ) yl^l ^j_J! ^jJI JUol cilia ...IUj La Jell -^ 

. Enter ^ 

4jjLLa_JI (j^i tl^t-U j jL^>JI •»■ **< qj (jU Jjlj-l' 4_aJL=3 4_c2 La^i (Jjj^ajJI diLjjIlita ^xlA x j LaH i -" _ V 

^u (j^i-"-!' dhf^ 1 -* c^v cr*^ 5 ^ . 4 -^Li.ll.u ^Ja jumper jj-ljjjul^j (j^-^-" l^ u ' j ^ c)l ^r~ * " cP-^ j 

.(jjj^aj-ijl ^allita jrt^j ^Lcj1=3 j-a 2 I I Jl& (jj^~i jm J 4jiJLLa i>j-s'-S (J-a-*-J (j-iJjla r«-<-u.>- j] cil L- u 

(j-a AjjLLajJI SJIjL JiLcllI j j_p-^?l (_L^JI ciLjJ ^^iLu o^Lc? <jjji^=j Jdl (J^LljJ\ Ju>u aJ lil - 1 
■ 4l^-i miU (_L^»o ^i-Cii=3 Ltiajl ^jj^-ijm I JUfc j L$3.sLc.l j<u <j-«j-!l <j-a 2^1aJ L^JLcij-a 



BlOSJlublJ*! 









^l^jJJI^^JLw^jiSt^^Lr- j ^Ull u4,«)l jjjrfif I 



1.4 Jl J|JL£.VI 



MPS table Version 4. 1.4 Jl^blj^l Ja^fat^jlhtlfeUill 
P* Advanced BIOS Features <>j Setup Jl jioi o 



^JLiuo jjjo jii==3? *s_cJij dJjL^jv I§_ a^l 4jv^1!I OJL= (jl 4_!L>- 2_ 1 La fl^ 7g-LuaJ 4_u^aL>JI ojui 

V i j v ^ jijLi- ^Lla j Multiprocessor Specification J ji^-^i ^ MPSj 

rfS-CjJ i-j^Lial <JLil.il JlcI J-2JJ J iuLuisxua ^jcrnj Juu ^ ,1 jLpxJI La-Lu Lu-t-uJ r<«J^2 ^ ,^ jLjixJI < 
J liaM ^LlLiIuj (4-CJy 4Ji I o li: ~-' ' ^ _■ Sj 1 •■ a i^jJuSljJI <UjI ^— ■ i a| I liaj 1 j '°ij J I o^— a 4_,i]Cita djL><JL*-a 

.2 JlsJj 4jvjJ (j Ll. PCI JILJ ^j-a j"i^V 
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UtillSjlill 






^LwJli^ulJL^]!J^<U*3L^]aj^: &)Ll1I <jU*)l JJ>£1I 

. IDE HDD Block Mode <> ^LLs^ j ^.t, ^ cjL:lji J2: ^u* J*^ ^ t u>lkli bLiiJl 

IDE HDD cg^qn ^ Integrated Peripherals ^j Setup J! jiol o 

( Enabled, Disabled ) ^lui ^ijLiJi <> Block Mode 



V (_yJI aju2^?1 4_j_L2l!l '2— 1 0^-1 (j-ujJj Jo-lj C^J2j £_ (il'r^ll (_)^>jJill ^j-a 3.SJuLLa *-lalJLa (j-a 
(j ^> se a!Lj 1 - (Jjj^ajJI (jLa 4_li^o L>J I 0j_ii Jj« qj Jiicj < Juvlj » La S a (j-a VI iIjLJLljJI (J-Sij ^--c-i-uj 

(ji aLlJI *_a < 4_li^o L>J I oJufc (j^J a \l A", , „l j ,~— . V (_jLt^aJI ( _yaj_SJI ^IJlcLj LjjLflJD (j^j^ijJI ajJLj-lxl2 

,j-a CjjL) jlj^— i "11 (jy^^ (JL-ujI *\ t-i" 1 >i" 4_L^aL>JI aJJb (JjJLalu tiJLJI aIsJI *_a 4-Cj-ljj J Lga^l 

e^L ^ y (j^ jiL=3? J2j (j.* ^Ui.m" (^ia i^ijt-.*-!; Lj? Interrupt ^jlLLLa j~=, *^ ^LjLJI 

.ZjtaJyi Zjil 4 
r4-C.Ju V «LjV NT JjJujj tiijjJ (jL== li| (jr-*J ' ta <& cJlvIj 4_JLv I§_ SJJ-U ojui Jj^*"' '-Lie. J 

Service Pack <-4.ua-i3 _$ J^ii> 0^2 j NT jjj^ ^LjlI jL= tij <>=J 3 l^>U\J1 <>j^ 
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. aI\>VI « .t^t J^jOJ aIIjVI £j3U-« 4^*5] ^Lilaj Jaiim (<ki t U$lkil iaUuJI 

<> On j\ ji jlc^i ,u.,^ ^ Advanced BIOS Features <>»j Setup Jl Jiol o 

.Boot Up Num-Lock LED ^(ON < Off)^LUi ^ijLiJi 

i_3jjs. 2I TcjjLLa 4jvjJ (j"*-*-> cr^ 1 f*^J^' ? t 7p'-^- 4 - :v J-! A *j J.' (Jj-*-"^ ' *-^4> JlIc 4_l^sL>JI oJui p ^— ■ 1 -»-**"' 

.j_ilujj,l 4j=jj^>o p^-i^-ilt ^pmi 0jui (J-q-CLI-U^ 
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.Fast jLiJIJI A20 ^l^cL^i^^tu^lktlbLSaJI 



♦ l\_iA . 1!l! I l' ! dli^ 



jl ji ji£.vi cL^j ^ Advanced BIOS Features <>j Setup j\ jiol o 

. Gate A20 Option 4 ( Normal, Fast ) ^lui ^ijLiJi <>Fast 

JulCJ £CujLLfcJ-a ^ ,Jji 2jJ=l jJI 4Jj_L*J A20 <j'^J-!l alju-eTn-ul AjJlx=i 4_u^?L>JI ojui JJl=»o 

Motherboard ^Vl ^^ui ^Laj ic.^*** jU Fast g^it ^Lkii <>jla ji jl^i 

Normal jj^-r.t UjIjl^I jj^ U_Lj < A20 i_>i^Ji j*c 4_ p^vr.,,, ^Ji <^a Chipset 

h\jj\ Ja^. 4. ^Vm,„ ;> ^a Keyboard Controller ^pLUi ^y ^^2* o^ 



(j-a ^yA^II 1U0 (tl £ya Ky>^ 3 (J^^ L)l>/2 j JjJlJjj (J-l^-iTuTlJI ^^Uiij <jl s. 



< A20 

j Jjt-it"tl j-^3j <JI Jj* alll j-^=j £y» (J-jJ^-tTiJl Jl rl"**-" in AzU 4_>1_^_iJ1 (jL^ (jjj^^lJI (J^L>~ 
^lj>t (j^j (j-.-^-fc-Li-u Fast 03=^ <-u^UJI ojl* jl JlcI (jla (.yiLlJLi j 2 juJlc cjIj^j ^m^-ML 

:vjj ^=irela ^jii^j f^H-"' Chipset JjI^jJI <jV C^LL&j^ ^ ,Jj3 2^>_^=ljjl Jl Jj^ajJI 

.Fast (j_y=i2J 4_u^u»ji ^>jla -^^W ?■ '^'m i\J (^pmi 



eh loot 

l-Vlr*s *nH«tle 

I LI * L2 C*£M 



lp riopm 
>u riopjMi 

,( IJ>. H.. n |. nek LED 
4 /WW ripUu.i 



iEPif.<biH4i 
[Eniblril 

Ell«AbL*dI 

[CDR0N1 

II1DI» lij 



(DImbIiI] 
[Dm] 

tl>li4bL*d] 



{Setup] 
CEn*fal«gl 



tl* tootlim. TM« 
II ijwi r*t*i "in.- ».iis 



_ ^ut rie>s«vw esciEKit ii*„. 

L-5**i frafiulU FT 1 OpllMlifl NfolU 
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BlOSi^U*}!^ : ^UJI ^U*JI jj>ON 



jl ji ji£.vi J*-u±i f* Advanced BIOS Features <>j Setup J! jiol o 
Anti-Virus Protection 4. ( Enabled, Disabled) ^ui ^ijL^i <>Enabled 

oJJt, J-l^Jj ^ JljV I JljJ < Flash BIOS i±»jjL3el! ^LJjJ {j] aI Jiieli-uL) o-"3^' ^ Jl ^ ^jLt** Jd£. 



- Cemrltflt CO 1M4-3H2 Nwf4 teftwri 
ftdutiteti UN Piit»r«g 



Cm L3 Ctche 

r»t Ubui 

lit loot tivlct 
2nd hut Jtaulct 
3rd loot Jfwtei 
toot Qthif Dtvici 
Sm* PLopm 
*-| flspw 
loot Up Ana-Lot* LE» 
Giti had Opt ton 
Tuffwtk Kit* Sittiii 



I am ih« fu«t«in id 
lp c<irUln t»»U 

■ II* ImUihi. IM* 

II dicriism Hi* iif 



•Now EntonSoloct 



r/vtU/ttiUiliw neiSivo ESCiEHlt flip«if*l Htl 

ni Ptii-Siri hfwiti P7i Oitiniiii Moiu 
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jmiJjJI IDE (&e£4 ^*j : jjUJI y^UaJI jJ>«IM 
. iiiU*J gStiUI <_k^"i 0-4V IDE -*^~"* JjUt" ji C#!=u£h ^ t u$ikll iaLiiJ! 



♦ l\_iA . 1!l! I l' I dli^ 



On-Chip Primary 



• i£p-i b-« 



^i Integrated Peripherals <>j Setup jl j\ jioi o 

.IDE 



..-m^ lite < ^Vl i^i ^ IDE ^^La a. jjVl IDE 2 La JJ^ j! J^b ^Lkji * jla ^^3 

aVl i*»^i]l Cy lc XLiSJI ojui J! iJLajII AJaj)iiM,l (^IjJa^l CjL=3j^ta jf 4_JU^sJI (^IjJa^l £ys L? aJJcTli-uj 

*J (jl IRQ jjij^d! 4_u^L>JI o juk Jj^«" ' <l '"^~- ij L«j= s BJ^-wVl o juk J-«-*3 (jJ VI j I jL«A" (jjo Jlj ^La 
j! 4_iJLi!l 2l_Ll!L 4_li^?j^ tiJLjLl IDE Sj.^Vl jj^-— " jL <■ sLiUI ojui Jl aIuoj^o 2jg-vf Sj! "-^^ J^— j 

.IDE (J^la] j SCSI PjlJI <j-a tii^jJ 2J^JvVl OJL=3 jf »Vl ijvjill ^ JZl.-.j.a ^=xrel*j 
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. iilU*J gSLull <_L^j ct^-j^ 1 IDE -*^~"* JjU*" jT u^^v f* 3 J ujlWl JaLuUI 

On-Chip Secondary j^l Integrated Peripherals ^3 Setup Ji J\ jioi o 

.IDE 

1:,;^ liL* 4 pVl ^^ui ^ IDE p^^ia 2_ tuiai IDE 2 La JAuu 3 \ J^b ^Lkji „ jla ^^3 

aVI i»»$ill Cy lc XLiSJI ojui J! iJLajII itajijuai,! (^IjJa^l CjL==j^i3 jf 4_JU^sJI (^IjJa^l £ys Ljf aJJcTli-uj 

*J (jl IRQ jjij^d! 4_u^L>JI juk Jj^«" ' <l '"^~- ij L*j= s BJ^-wVl juk J-«-*3 (jJ VI j I jL«A" (jjo ju ^La 

j? JjVl cLiUL Aluoj^a tiJLjL! IDE BJ^jvVl jj^-— " (jtj t cLll!l oJl& Jl AJxajja 3j-^v? 4j? <-^L^ J-^— _' 
.IDE (J^la] j SCSI fjJjl £ys tiLjJ 2J^jvVl OJL=3 jf iVl 4jvjill (^c JJELm^a ^=xrel^j 




BlOSJlublJ*! 
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.Auto L^l^j JI obljLfe^l ,U ,,\i ^ tujlfctlbUllI 

♦ L\-lA . l!l - ! I L' I (ill* 1 

^^jji IDE PIO ,U..M tiiJj juu Integrated Peripherals <> ^ Setup Ji J\ jiol o 
.Auto,*,r ; v J 3 «^ljL>J! <>Auto ^i= iL ;| C7 ^ J ^]i i 



(jrt-^j-^i >L=xJ (PIO) Programmed Input/Output ^ .jIj^L LdJ 






Auto jLi^l J-l^jj ^U J^ujjj IDE sL2j u^jjii Slave ^bJi j Master ^^jJi ^iLjJ ^.i.^ti 

(j-ai Jla^v J"-— i 1S1J (J-«-*J V Lwi^L=3 jl £r}_LOjJi]| Ju>~l 7=_h^sL2 4 rCl (J^LJ <Lc.ju-u J-^J-J Ci-aJa lil _ V 

.PIO JLwS Ji23 <jl SUuAtl o JLk J^J p^ai 

C-duaJI <_>aj-2JI ^yic CjLJLlAI p-ljr^. J! (^Jip Ju2 PIO 4_A-ji jij ji 2t^\t * ^ JljV j 




BlOSJlublJ*! 
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djil J.U j^Lxl' Ji^y ^L^ k±*» : >wL*)l ^U*)l jJ>4^Jt 
. Bj^sIJlUj-^UI Jj^yi ^LkJ AutO ^uu^j Jl ^I^Ijl^VI ,U y \y (& :u$iWU»L£UI 

;jjjJl UDMA ,u,,m LdJi juu Integrated Peripherals <> ^ Setup J! J! jiol o 
. Auto ,Disabled« ^IjL^ji <> Auto ^u^j J I c^j^ij 



j o^j-" uy^j- 2 ^' }L==l! (o>2j3 ju. 4.) UltraDMA *uu> Jjk*" j? Jja^iu 4_u^>uji oiut til! ^-^■.uj 
UltraDMA J^ jLiiJ u^ ^3^ ^P^ Auto jLi^i s^U J-^ .IDE bLl^ ^i.^-u ^lui 

(j^-JJ (JjJ^ I J-A J LjJLmAjj lU O ill jLjIiJ til! 7r Q 1 (i J (Jjj^lJI pljJI (J^V J i t A? jL J 4.^'^N (_>^5lj^^U <■ I mill I 

£yj JuV 5_jj^L>JI oJLA £ys Juil^j o^lg . L&j^jj ^Jl Cj Lcj-"l! I j UltraDMA J ^aJlkXI lLLcjVI 

i^y jj c^ii ^ j±iAw j Win9x ty ii t tiLjJ Jji.Viti ^U^i (> DMA^ JiUI Lu^L^ JjaaS 

1 La » ' iaj |4J LylVlA S^_^=l jJJ j_iIuLlo (Jjj-aj fr'J-' 5 Cr^ 1 *J*-"i ,* ' ^*" ti-JL-<-* J iljl.sl JlcI Jl (_i_<fcju aj i_y^< La> 




BlOSJlublJ*! 









: aJb-^JI^Alu/l 



SBIOS JI^aU- > t 



S post (Ji\ JJI jLTl^VI £-«Lj>j Jau *^ 1^'^^ xuj (_pJI *LuiVl (_,_& La — Y L y> 



. Setup J} Ji^a 



5 Setup ^lc 4"«,^j ^jJI i^j-caJI ^jJI rM,,M lit «ULAi3 jl Liii^L^j ^ jJI u - £ t 



S liU jj 2juui\ ^l^kiJI Ct a U CD ROM j> J^c^UL. jL^>JI ^ jf Jl^3 oi^= til - o L 
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^W* 23 



1 JUk JU^jI <JJ>k (>C iiljljjL3j LfJLaiiJ AjJS BIOS Jl t^b|jL£.J JL. l_<Jjja]l (>0 *U^' ^ 
<Ci23l (_£Jl1! ^I^Vl ^jTn-u-a aLal ( V ) 4-a^Lc f-*^>^ iiJL!j>j < fij^^i JJLI j-^aLisJI (j-a j i^ir J^-it aj^SIJI 

.till Jlj 4^aL>JI £_ 4_a^L«JI «_Js .j^ty.lt ^ "gU ^.JbLJa ,»Jlc. <JLv £_j < 


( *b'tf!u,£ji jA)*I^Hi£jLui 


jmLuII 


^ 


LlJ>? 


V 


J^^ 










JlljLC.Vl ^lijj (jy ic. L^jJllII . ^ 










jIjlcVI^U^^ J^jJI .Y 










jL^>JI cjIjiIjlcI j-j^Ju .V 










jL^>JI (J-l^-iTuTl! i^j-lm a£j f-^j • ^ 
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ujJUI(9^2j 



uj-Uli uUfbw 




















( SjL^I jflj'l JA )^I^I^2wa 


j___LL*.I 




J4X4 


j2£« 
















_>l JlcVI ^-oLJjj (_yic (_3j-«l!l 
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.<_jjJlU Sjinl i k <1^ mJj-^-i 2^-a i-Iol mi itl I Jufc ^Ir i_ljjilll! S_iLcl i_i.Mi.ii3 Li_j_*. jt V <_<i_l__]! _L_ tfJi^-La -5^-J 




gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



? 



L>J| 4jLu^> 



(Jjt u.n ^cij^j < . m^->j3 



* 



JdUtttS jwljJ t-uSp 2UJLJi!l SjuJI ^LaJliuLus 



J^j gMljj t-uSp 1 ^LUL^I 3JL^JI 

J j i r"> se 1 1 Jj^ljill (j-o Jl^QJIj (_>-i.uU»JI <JliLJ^^ua (J-l^-iTuj ^-a'j-J t_x-j£=j3 (jyic 1j-iLJ2 <_jjjLlil (jj)^~~ij (jl 

.4-.-1.4jjJ I ijvjlll ^-oLJjJ t_xJ=3j3 (_,!£. Ij-Sll t-JjJlllI (jj^lj (j^ ° 
.(jlsjJtJI dlV^ta ^-aljjj L_i-j£=j3 (jr^C. 1j-SlJ2 (-JjJlII.I (Jj^—ij (jl O 

.4J=3-lA1\ Ujt^^-aljjj ( m^j3 ^ylfi. Ijjll <_JjJuI,1 <j_^=xJ <jl O 



. Y • : dJ^^\ j»U)V 5^>UI itf$ll 



JdUtttS jwljJ t-uSp 2UJLJi!l SjuJI ^LaJliuLus 



Sj^Vl J^- A«U 3j£j 

Jj a ■ bjj I Jl_&j .L_x_<j<bti! ?JL*1I J_iJ2 (j_a 4_j p^— —" II fU-JJ <■. ' mL*JL J Leila j\-&>- i^\ ij-&>- s $\ j, <y < bjj 
.l_2d»V L^LLJs? (_yJI 4_jJ2jJ__J| >— iIJ-i^aTlII Jl iaLjsVL t 4 ^jT i^,~ *u LjJl-Lc l_*_<jiU»JL 4 I ,r>~[\ <— iIJ-i^aTlII 

((J-L^-iTujj (Jj^sjj) ( U OlJ) (jyXLe- (_y.li-iAi.uj (JJalJ • 

(_^3ljJ2l dllj=3jjta • 

(DVD) (jrdj JJJ^ (j^ljjal cA^=3j^la • 
^LuLLaJI • 

JL^sjVI 4__=Lj__i <jijVjj»^5 • 

jt-jjLHI <J1jLv^J • 
jjjLjLflJI CJZjjseja tljLaLLiJ • 

aLksij J I i^"^U 4_»jLL3 j I t (Jl uajl 4 ^—i j i"u (Jj^x^s j I ( jQj o^a < (_^j_»-<5 jl_^>J *^« i-uj 5t-al_JjJ 

<>j9 g^=L^Lj ^j Windows <j? VI tdLsll^ t^ jl_^ ir,^ ,<r,i^-.„u 4_i! ^-a ^jJi <jj£.j .J^; .v.tl 

I§_ Ij_j^3 Jl-<5 i>j_£jv^?1 JlJ>-I (jL-=5 1^1 •'-. ' mill I Jji (Vitl ^_al_jjj (JJ^=lJJ C <-j LiTu JlJU VI jl_^>JI -al JlJt" ml 

zjLc (> ,^ a Jj; ,Viii ^Lij^ <jps . (HCL) Hardware Compatibility List iy#>$\ j£Ijj usis 
JjJL^j * jl_i jl_l^ (4 ;^oi,i 2j_^kVi 4^l^J) LuUJj 2j-^Vl Jj; ,y t g^ij-j <_W^ f^dj -Windows 2_ 



JdUtttS jwljJ t-uSp 2UJLJi!l SjuJI ^LaJlAJLus 






("<Lal JlJcI^uI £yi ^^ o"tl JJa jLg^JI tlll.il JlcV i^jJu J^xAj 

jl_^>JI (J- L^ -l T uJ ^jLjj-U <— 3j-*J g^LJjJ C 1 - L . U J *UJ (jl S-*-?<J ' WinClOWS *_<5 AJ^l^3 J^— I r~< > jL^>- (J-«-*J (_, ^~> t 

jL^ liij .Windows £_<* 2j-^Vl Jj« ,Vi ^°lj^ ^^ u^-*-^ ^ < JL>. <U ^^ .^ti^ll 4j=j_iJl j^ 

.<u w&m fij^.^?i j-L<-..~uj 

aJiJJ^ Sj j^-l u If J>1<JI gJ I » a j g taj i_3g_..u£ (WindOWS 4-ta ■■■Ij; LjjLaJG jLg^JI Cl-l.lij a2j aJ Ijilj 

Cl-lCj lilj p*^~ '"*•"' 'I 4_jvjJ ^_ 2j_^>-I iaLiJsl /*JL*_a a I JlJt" i 11L (J-l^-iTuTl! I J (Jj-*^ 5 J-" ' ^-<w-*^ 2 "J ^1 O-t-pJ 
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3j-^JV^?l (J-L^-lTuJ g-^J-J (jy^g- 1— 3j-*^l .Y 










. 4-i.u.tJjJ 1 4jvjJJI (J-L^-iTaJ w_aLJjJ ' ■ <-t^Sj3 . T 










.(jlajJtJI diV^ta (J-L^-iTaJ g_aLJjj (_i.j£=jjj .£ 










. <— ij^aJ 1 UjLS (J-l^-iTuj g_«LJjj L_i-j£=j3 . 
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ujJUI(9^2j 



uj-Uli uUfbw 



<— ijlt-.ll CjIjL^aI! 4jI J>? ^^u-uua aLal ( \ ) 4-<s}Lc J-^JJ SjL^^JI jui 4- VJ^' ^^ fri* 



( SjL^I jflji JA )^I^I^2wa 



^6 jaU 



JrfU* 






j*aLi*JI 



Sj^jv^l (Jjjuiij ^-«'j-J cr^ 1 <-3j-*^l 



_u_jjjj| <jvjUI (J-L^-iTaj w_aLJj_i c 



.(__)l3JJtjl d! Vj^ta (J- L^ -l T aJ 7*_oLJj_l (_ 



. <— i ij i s> 1 1 UjLS (JjJuIaJ /t-aljj-i (_ 



l!l (JjLS JjJuij ^-aljjj c 







gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 
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L>J| 4jLu^> 



( ■ r 1 t^3J) ^OjJlII 













. L-J-uaJI (j^aj^JI ^ijinri" (jyic 1j-iLJ2 <_JjJuil ^jj^-ij jj! O 

. FAT aIJaJj cJL^aJI (^jJLII ili^J ^yic lj-iLJ2 <_JjJuil OJ^J jt O 

FAT32 Alia-b L-JLaJI ,_>^>j-SJI 3-lt^j (_,!£. lj-iLJ3 <_ijJlLI <j_^=LJ (jl O 

.NTFS a I taJb L-xL^aJI (j^ajJLlI 4_L^3 ^yic lj-SLJ2 <_ijJuil jj^— J (J? O 



. u t Sjb-y i »Ldy 5^>ui u^v' 




iutfil3>i!l ^LaJIAJLus 



<NTFS J I FAT J-ii-a ((JllLaLa aLLaJ al JlJcILjjiL jjj_sej]l SJljvj ^Jfl" aIu .OjLUI (_)^>jJi]l (jylc jjij_>«J 4 r7 t-i r a 
i a ,~,^— ,", , „ * £_ aj-jaj c3J-^ J " 4 La i ul^j jjj^>o 2 Jljvj CjLj^Hjta (__)l3j_c l£JLx <: — i i i j . L-J i_3j^>. j-\_j_*3 r*^-£9 

1 o' : — i i,jjij_j»o <jijIjlj>-j 2jlc (jyic (_£^i>«j jl jo-lj colis (_^jJi] j ^-i <n j . j3jjjo^xJI jL^- 4-j' Windows 

.(j^slj^I aj^l ^yic jj^iel!! BJjvj JIUj jl (j ^-i fl j 
.4.1 4_^L>J1 *_cJl!I CjLaiaj Windows J-l<-.Jj aliaj (_,!£. (^>^i cP-!' jj-j^el!! c Jl3^j ^yfc 

Windows JlaIsuj .1 ^qj^mj < Lg-bj_j»oj <<— il aU,I 4_j^_ 1 _ u j L^a *CLj ^1 4_j^j^jl!I a-jLJI j_& cjUUI *LLaJ jl 
jf < Windows o^iu jJ^i cjUUI ^LL^ jLl^ o3l .NTFS 3 <rrFATj cFAT •--.! Alt I 2 J~Y\ ^ . ciy.t 2\y\ 

. JyJtjv C^jIj (_y3j^2 £-<■£££ jl c 3j>^>-j^5 jjj_>«j I Jl>-j 4*ij^" 

(jl .dsLiUI 4 otVil j_c aLLaJ (J-=3 <— ll Jl_jj2jj Jjt\jh &$£ C-*-^«JJ t ajLJeTn-uJ dlLaiil 4_s_LaJ| j_<a Ll Jj-23 (jl (JjJ2 
<La$.^L<a J <^*<WI '~il Alt I iLkujUi-l ,tlL! jj < LjJ2j JJjJlLjij jl j^"~ ' i i jjJ^kj ijuvjj .Sjjvj^j diLaJLa aLlsj j_uju 

SJljvj 4 'jjfl" 3_sLcl p_j ^LjLlJl! (jt 13LjIo-VI tc_i.u-L!1 *-1j-^-I <— LlIc t < ^1" ^ca <JliLAjLa aLIaJ aljiielL-ul <^1) Jj^S ' ijj 

,J1 rvFAT jl FAT (Jj3->o SJl^j d-dF* 1 -* '** '^1.' <tiLJi *_<sj . JljJl^JI iTj! Attl J LaJ alju^L^L jjj_Jel!1 

(J_jJ2 <— iLJLllU ( Jr L3l_LLvVI 7r_l.alll *.Ij^>-1 (J_lxl»lIL<jJLI j_0 ^ 2 ;_' 4_jf jjj ( I ^"'■ - ;^" jj-i NTFS jjj_j»0 2 JlJ>-J 

( FAT ) uliUI jMMSti JjJb- 

2jl^ pj LaJll Windows J I aJiZL^aJll (Jj^Vl Jji_<il!l «_alj^j MS-DOS J_i! j-a ^Jl^Llxlxi CjLaia a I LaJ 

jjjJ»«j 2 Jl3.j il^ JlIc 4jL1jLj Windows Aji c iLjLj 4^0 ^ (FAT) cjUUI (j^u^iio JjJl>- jl .<— iLalll 







4 l__a <i j da>j FAT '£- cJiia J-_= J_p- l-jU^Ll* Windows jjJcj .rvFAT jf FAT l-jUUI i^. 

.(SJIj^U i_U__N o^^UI cil jlvj 4. ij^= Lfclji) L__^V <J_HI jbjiu.1 

FAT32uUUlj»LIaJ 

j_l_=I (jj^io <—) 1 J->> jj J-<-'-J 1 ^"^~~i FAT JlaIajj .(FAT) diLaill ( j^j)r j >-»o <JjJl>- L-jLiLi aL__J (j-a (jTnTu-a 
(jjij_j»o <_-il Jljvj __-L_. <jvL_oa1! <LjJl4_2 j___=I (j^j i^-»o liAJi (j__ ^-UJJ (FAT lAJlxlIsu __jJI tilJD £ys la-S->- 

.FAT 
NTFSuUUlj»L&J 

£j^a j I Jll_>I ^\ -J. L^tlc jjZL-JI ^j^"* 1 1 ' * 4_ajL-_ua '~'^j J^J < 4j__Jlj ((jLo^lj < ^I.S 2I jj_jj a Jl_ll4 l_jL_Lj aL1_l) 

.^..-uLjJa di^LaLs-a _Ue--u Aljiitl-uL (jjjjtlll 3j_vj J^luLu NTFS (j 1 <aJ t(JLHI (_U^i--u (jyic .FAT 

'"'I all I a I kaj JjjjjLij S-SL-Tl-uV (Jj*_ijJI L-kLaj jLlc-'-M 4j___j £yC l-jL<jjJ__/5 NTFS aJls-j-luj < al__j (J----I JlLcj 

<jjrtiVittj t< -JLUj jJl>J,1 <_->LJjM Jla <_. ilj-ua I <^j? NTFS j_2_$j L__= <. Windows XP j Y ♦ ♦ 'Windows 4- 

■i V>'t i^t'lj < ( _^j__JLi 4_ t . L i. u ju I (_)_jl___j>J I j 

rrFAT j ♦ FAT j , NTFS & UjL_>Vi 

: C3 _i_j Windows XP JjL-oj l_. r«L>. ______ (_l_>j__JI aL.»-.V <_ il -ill 4_d_uf <j_xi 4Ji>Lj jru La jLpi-VI L£JLL_=-jqj 

.ciLilll 2 , La-T ^ ^jLUJ tfl_j? __jU$kll ^jL___i_J .rrFAT j <FAT j <NTFS 

t ^.uiiuL^di-i^^^^.aiuUUi|»L--Ji^ NTFS 

.rrFAT jl FAT ^4Jb__ J iL__=l NTFS A 

aL__: j_l___i _^U5 ji) .2j t LL____J! o-si^iVi j_a j____iVi j______Jb Jaju _$jji _^l_ui aL__: _^_ ntfs .y 

(.rrFAT 3A S^u-saJI o-3l>2>U CjL-UIJ 

.convert j_aVl aIjlj-1l-L Jj$__ill 4_Ju_. ^lj_cVl ^-aLJj^ J^-^ .NTFS __M aL_l.VI Jj$-»o J^-l-JI <jjo .T 
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fs:ntfs/ :drive_letter convert o 

D: (^alj-aVl i^j_5ta 54^3 J I convert D: /fs:ntfs Lfe ^jsjj < JLill J^-^ Cr JLi o 

.ntfs (jjM.ritL 

(*-* O-^J t4 <i-»-UI g^alj-jJI Jl j-iulj c^oljjJI J I j— ">lj ' 1 Jul Jjj-2 J-^Jl ( j^aljVl <L^-jjO ptlA] • 




<JU Liil_L*-« Y(_J 4_>Lv VI ;JJ^~ '"' <LlLl.u 1 AJ^G (JLi-uJ i_3jj-u (JjJLldjJI aLLsj 4_lIc ' . 1 1 ^> '« 1 I p 1 u-SJ 1 (Jj^rejJ 

FAT J I 4Jb^ E^Ltl <l^l ,„n >-£j ;^-i«ij V <NTFS J I ^ ,,,q jT c^lj-al cdj_^<s J^^ ^ Ui> 

4_aL=i > ma Jl ^gjijj in L«_4 ^ mMI j! (_^3lj_£^?l tiJj-ja^i 4 'nfl" 3_iLcV 4_^vL>o (jj^-i" mj .VYFATjI 

■ rt inrttl (jyic iJJi^vj-tl Ajir^V Mill diLaillj j_alj_JI L^j^ Lw CjLJLlJI 

■ ^cj-llII (JjJLiil!! 4 pt^'j «_a (JiiLiLa a I Laj J^— 1 JjiljjJI (_yJLlII (JjJl^JI ' "a • 



FAT32 


FAT 


NTFS 












Windows 2000 3 \ Windows XP 


(J^L». (j_a 1 La a3 (Jj-i^o jJ 1 j^j_jj 

j < Windows 95 OSR2 


c^ljlj u*l 4—2^=9 .DOS 


Cr ic fiJij^jil CjI alii Jl Jj^ajJI 

J ^-- t 1 <wjj NTFS. j<s i-uJa 


j .Windows 98 


j . Windows NTj . Windows 


Windows NT 4.0 Ji A > <. , ,„UJ 


j .Windows Millennium Edition 


. Windows XPj .Windows 2000 


ojlj^VI jf Service Pack 4 *_a 


Windows XPj .Windows 2000 


OS/2.J 






v .cjl^ui ^ v ji jj-^yi 






(^L-J {Sj^- ^1 (J-jJi-<luJjl 4 Q fc> )] ^r-Q.iuJ 














.(Jjj^aj 4jlpr 



.CjLaia aLLaJ J=j *_a 4_Lj=la1I CjUUIj ^IjJaVl aL*^>4 (>J (j^LlJ! JjJl^JI <jjL2j 



FAT32 



FAT 



NTFS 



4-l^j.M I^uqj « Windows XP^_ 



FAT32 od>-^ 2jl^j 

i La "'°i OjLj L*^l». V Y 

.ovum jl^ v 






f^s^J fr ,„Vi,„tl (j-ijVl J^JI 

.CdU lj_U Y (j_<5j_L=3l 






j_& <_aJLU r«-^>J i^aJaVl J^>J' 



>Jl^vj ^t^o JijJl 



(***■ 



i La *<* (jji^ielL! 



:4%*U 



j ^LilLj iNTFS <jjj->«j 2Jl^vj Cr -lc 4_<wJl2JI *_a1j_<J1 ^^ »» J_«ju V jJa • 
.Ji5*Ul *!j^l J^ liL ^LkJl ^Ij-AJ sjJUJI ^UWUI 

Jiifilll Mft -Ulall uUUI j»UaJ £1^1 



FAT 

FAT 

FAT 

FAT32ji <FAT 

FAT32ji <FAT 

NTFSJ <FAT32 



MS-DOS 

Windows 3 . 1 

Windows 95 

Windows 95 0SR2 

Windows 98 

Windows 2000 







NTFSjf«FAT32 Windows XP 

uyi jtf^ii ^jupj (4^uu2j 

I-LLlIc Ll>J I A-<-a£ ».LlTuj| J^-*-JJ • LjJ-*^ - LaaALfl L^3^£ (jl_^3 jj I QJ=3 iLajLLi^J (»J-Sj (_ 7 -l-*-2 (_)^3J^ (J-3 *j^ 

.4_ lI c <1iLJLljjI J^jJ^kj (j-a (jJ=laIu (jl (Jj^ 4j (_)^Ij^I tiJjja^s i_3jjs. L)"4J-*^ t*- 1 ^" 'J^~ 
.WindOWS J! eJiTLuiil JJLJijJI S_*laJl 4_2L^3J MS-DOS Ua ■ ■■Ij; 4_JI Jj_^>yi ^ ^augj C3 _Ll2 <_>aj^ >& 

*_<J *_<-Uj^J ^_l.uSj 4_J_<-uL-ul aL_uJ3| Aj^Lj j| i 4.1U.AJJ *\-U±2\ 4-ftJjl <j7^>- (^jIL>0 (jl 4_Jj-uL-U^?l (_)^lj^^U (j ^~l flJJ 

tLLflJa-La <liL=3j^i3 (>JlC 
■ AjiiUia (j^slj^l dlL=ijJtaj 4-jj-uL.ul ,»Llxl2| j o < >>"" (j^lIIj ' 4_L<-uL-u^l (jj^ielJI till J^-^J aLlxl2^M <— 3j-*3 

a-j^pJI (j^slj-aVl j-s>3j .Windows XPj Y ♦ ♦ ♦ Windows J_l3 <j_* lL2^ 4JI J>^y I u^<n c^ o^>a 

.(>.SJlJlL<5 (j^alj^f ^ylc JlLcJ (_yJI (jjjjeill till Jcvj *j_C-5 (Jiui ,4_u.ul_m^l (j^aljJa^l Lfcj^jJ V dslj-W 







.RAID-5 j tiiLUni j_caUi ciiij <ic.j>lij 
4_l<_ u L- u V1 (MBR) (j-hjjj-JI Ju^^lH J^*-" 1 o 3 ^' ct^ 1 ^-^2 L&jLiJl liJLL^a ij aUuSVI ^a Pjj 

.((j-uJJj— Jl Jl_l^cIl!I (J^_<ji) MBR (_)^>j_£ ^ If Jij-jvj^j * i-uj^a fC— <-o3 ^A—us Uhjl Mill ' il ^^-— i ^ ' ( ^)jj_j><j 3Jlj>-j 

J ^-it 4_i!j^ aL-uJ2? 4_jujL JsjJlj*^ i_£JLJl »LLu-mL i 4_aJj^I ,»L_uJ2}U i^jl_<i-a 4 j ? La i 1, 1 (^IjJaVI CjL^jj^taj 

.4J t_3jjs. (J\aji2j (j a La LI I (_)^alj^2l tiJj^ta ^^ j" 

jalj2Vl3,bl 

CjIJl^vjj a! mAI »LJuJl J-la t^ljJaVU 4_^LlL<5 aL^xi JL-LaZLt WindOWS XP 4- "(j^slj-^Vl 2jl.il" aJLsc^-ujj 

j! Windows XP JLju ^pJI t_«_mL>JI 2j-#>4 CT icj .^IjJaVl cjL=jjjt« t_a^»4 (j^*3j < L^Il^jj <£,jj^>«j 
Zjb!" ^Ijl^ ui! I l^jI (3_i=L^j Server r-r Windows jf< Server y« • • Windows jl< Y« • • Windows 

(.j r »L>JI 3j_£jvl 2jJl^) L-LaJxJI *_a ^Lseja Li-uTlo (jjij_J»o dll Jl^vj ^L<!aj| J-!Lo t A^aJ^Lua 1L44 JL_LflJl! ^^Ij-JS^I 
.L^jv^i^alj (Bj^jv 2I 2— (J-iii2 CjjJl>- J_Lc tljLJLijJI J ^1 ^— ■" ^jLq-iJj cA' 1 ^^L/fLJ 

( Cy Jb ta ) <_^UJI Sjbl O 
<_>aj-2JI 2jb! o 
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^ p^oi II Administrators I^^^a 4- j-^*=> jl Jjj ...o^ J^jJI <J^*^3 <_^>o • 

1^1 



*= ju.j ^^ ,ij=.j ji. g 

* |S g 03 a => 
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4_<ijLJ2 (jlaj—c 2_j <JLiLaj_<-ujJI u^>j-c '2— (_)^lj_£^?lj (jjij-Jelll CjI Jl^j (_)^Ij_J2^?I 2jI .il jL Lai { _y^j-X^ • 
^jJaJI (JjIJ^JI 4- 4-^J>*ll uliLa^Ltll pjJj- u - tT u ^j-jlJI I j_& (j^j i^i^ dJL_L=x*jj .^IjJaVlj 
.(jjijJelJI dll Juvjj ^^sjJiJI J^LaLLa ^yzjJil 4_ajLJeTn.u.U T^LaJjIj ^jl^J^I Juji^cluj ( _ y ia.uj|j 
j_SJl aj ^(jlaj-c 4_aj|Ji]l (Jj-2 j-SJI <(_^alj^VI fij'-if jL^i 4- oLuL^ail l>^J^- ^dj^ 2 Jth^*-^ O 



^L_UI J^_iJI cJ^_^ 

2 J »~jj ^j ill 2 1L». 









NTFS^LIi^£,lY 



d 1L,TT 






I tiajl 4_!L»J1 j fllajj .jjjj-sejJI 2 Jljvj jl (_^3j_aJI 4_JLv ^j^j^. i^I ("■— i <ij < <L*jLJLJI ^J^j^- £ys <UL>JI Ji^aaJI ^_ 

ftui221l JaUJlj &>*2f I fcljJl 

i-j-^LJ ^Ij-a? :£,j)Je2JI (j^lj^f (j^tj^i^ Windows XP Professional^ Y *— Windows ^jlSj • 

: (jt jjiLjiI <_>^.>2 ^ylc i La a^ 4_jJLl!1 aL^-II lui-u , <l;^— gj 

.4-.-u.tJjJ I J ^JU-ujil aUu^VI <_3JLVJ ^LiJl • 
.*_^uj^j ^ft-i-ixa (j-a-tia S-Lflla-lJL I (j^aljja 2I iljL=3jjt<J i_3Jl>-j *.Liij| • 







i La -■ ' «LJI (jyic 4_lIc <La^Lc x-tisjj j«-lxl2 A^a^j • 

.SjjfcljJI 4J*L»Jlj iBj^jlil fij^-II <jvLjJLIj < Aju-oJI (JlLa i L y3jJa}\ (j^ajl (st-*- (j-a J^iisejJI • 

.CjUUI A LLaJj <£>^lj 

(jr JLc) *ijj LaajJI ^jj^JeTiJI 2j fl^-ij t aLi.ix3 2 1 jl (jj^JcTLl I CjIJljvjJ ( _^lj_J2 2l tiJj^a^s <— )1_Luaj (jai-UjiG • 

.SJIj^U U.L2JI ^I^Vl cjL-^j^j < (CD-ROM Jliai <J^ 

.NTFS AljieTLmL flt-Lg-U aUuSVIj j^jjjJelJI CjI Jcv_jJ ^IjJaVl i=jjLAxsj jLaVl iTjLLjjjlj (ja^G • 

t^j^p- (_>^5j^ ^ylc 1 La *'<* 4_»JLl!l aL^II lui-u , <l;^— gj 

.RAID-5j / 4-fljlialll •»■ mill '"«l'vj < ^ajj iSJIj ticjjilj t 3-La-t-moJI ^jj"-"'^ '"'* Jls>j i 3Jls>j y.1 -■*'! • 



J (_j!l (jjij-JeTiJI 3 Jljvj < j 1 " Sj j! 3 fljl Laj a tt._i.uj _jli (jjij_>_ 2 J_vj <j_a 4 ajI La_a 4_c__u 4— !ljl • 

.RAID-5 _p)->o <_jI Jl>-j j! i_j__ill j___JI <__!_ (^jjJeiJI _jl jl>-j r-}__ >1 • 

.(J___l (JJ-S (_)_ijJ2 j| Sj__jO ( _j_ijJ2 ' „ '"'"' 2 JL_! • 

.4_L_ljJI iJLsJIj i2jj2j_LI «j— xil 4_wL_uilj 1 <___ II (J_a <_>_tj_Lll (_)_____>- £ys ,3— J— til • 

(4_ia__i_!Ij i(^)j_«JLI (_)_ilj__2l _Jj_*^s t_3j_i-j tj«_a_>JI (J_^3 (jjj.i_lJI 3Jlvjj p 1 u_j| (j— — I — — > ,_>l2>^c • 

■ t-iLttiU aLLaJj 'fj-tJIj 

(jjj— scjJI iij—^jvlj t aLi-uSVI j! (jjj V*itl <— iIJljv^J (j^alj— JaVI <— iL-=3jja^a (_aj-^>>l <— )L-Lu.<j (j im hiG • 
-SJIj^J ^JbUJI ^Ij^Vl CjL^j^aj tCJflji.^ttl c^J-^JI JUdl cU^ Cy lc) Ajj^iJI 

.NTFS aI Jiiel^L 2L14U aL-u^VIj (^jJJcIJI CjI JljvjJ ^IjJaVl i=3jLi-oj jLaVl <^I_Ljjaj (J^lj^Ij • 

■Cjr"L"I (Jl l^^rP" O^J^ JdLF*^ • 

:WindowsXPj Y« —Windows 4- («M^-a2ill lLUjIj pj>ieiJI ^I^Jl ^^1 JiJ^I ( -^-'^-j • 
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fftj r I'^'ill vlaLaj! 



(j^^JeUI £_1^l 



RAID-5 
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MBR^i^f . 






-^jj^j 



a ^ \\ L-w 1 L 1 *_QL(jl 



Aj^pJl 
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Windows XP 




Home Edition 
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Windows XP 
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Professional 
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Windows 2000 


a! u±2~\& i 


4 1 ( iiL-ui a! ui£ 


f r l ,v,| iA ;<s-, v 



, i La ^*°i 3 jJLLa-La ^ys\j-£~\ '"" ^~'j st/aj < 4_*_<_uj_« aI lxl2Jj < 4j > nL-ui Al_i.u.ai ? 

t^o^oS ^LiJV 5_jJLU1 cjl^kiJI jjj! ilx^LuM\ ^\ j ji % j\ 



lilaU «v*= >J ^ -w ^S 


|4@ i3 i@ =* 




■■ ■--.-.-: • 


: -.. ..:..,;, .._^ s ,,.,■: ,.■!.., irr .<,.-. l. . „■ , & 






. tjijji ^i a 




FAT „4/itfg ^ ^ ^, w$ 
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((jjijJellJI BJlvj 4_t.q-i.uj <• ^j^"**"""'^ fijuvj {«-5ejv i '"'I aJ 1 1 ._l___) )4_i_t^_JI <__IjI_l». _SJ_s. <3 <_j_3JjJ_VI <__j_*^s 

e-L^Jl i ( QUrt'q NTFS) __ii____| ^^-ki" i 4_*jj__u <^4J 
.rfU.i__ i__J_s. <3 4J2J_s. Jljj3 _$ Jl!I < i a-dl Jj^ O-*- -^ ' 2j__Jl jjj j-SjJI Jsj_3_-c-i ^-i-ixa i__J_s. i £J I__- q ' I i-—* 

.4"mfl" J»Jj-J _$-V-t (_y_»j__ll _§_£_■ jjjjl j<u t^jgjjflfsaJI jL^*- ?=-i-)1 
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NTFS | 


,jA^JAlJI 4 J*. j f£-£- 


11 


J-JljJ^iil j^jijJI (M.I 


^jHIS*^ 


T B*| 



MS-DOS JjJLiJ sou ^ji sLfciJ 



L^DL 



.4_l_^j (9 42 yfl-i' («-) 



I rfU £ I— -JbO 4_q_.__JI _L 







4_JLxxl!1 < 



(J^ NTFS) ckiL^JI (] 
MS-DOS 2- J^i-frs ^ju ^^.^a ^LiJI • 

.4_iic. ii.S^.jJ.1 ^Lo^LlII 4_aL^3 yz-ujua J I (j^aj^JI 4^^" 4_jLc£. i_£-S_p 
ajiir" ml .4_aJLl!l (— iLcl UtMl (j_C L1=»0 <_>^>j_ii]l (_ya_»L^ (jj.5 (_)^>j_aJI (j_a <— ll rtUI 4_!lj| J| 4ju^_u 4^" (_£-Sj3 










O^*-* O^Jr* <L 44 3 tiJJ 



: Sd^jJI ^a ALuul 



S FAT32 ( *Lk: i FAT ^U^b aIi^ji ^ ^j^Ji u - Y L 



s NTFS ^uui ^Ui: ^ij_l^ ^ u - r ^ 



s FAT32 ( >NTFS f Q^ jj j^iciiii^.jL^^l- i L 



FAT , FAT32 , ^UUl ^ Lfc^bj ( C,D,E ) ^ L^ai <isM3 J! <.,i,mi ^j-aii ^ ,„?-,, ^ t L^lUa 
.NTFS J! C ^1 J,^b^^ < v£pJlt> NTFS 












<p\ipj2j 



4 "iii?"l i^JlJI stl^VI ^jTn-u-a aLal ( V ) 4-a^Lc f-*^>^ tiiJij < 2j^=jJJLI j-^aLisJI £y> j i^ir J ""-it aj^SIJI 


( $i&i££ji jA)fbVl^L^ 


jtfLull 


^ 


LlJ>? 


V 


J^^ 










L-JL^aJI (j^ajjlll (jyic l_3j_*l]l . ^ 










cjUUI 4 «i tV4 ^JLi c^jjOJI .Y 










(— iLaiU A »IaJl (j-o ALlaJ J^= Lj'j-' 3 (jt^ 1 *-3>*^l -^ 










. t i\ ir)\\ (_y3juil\ ^{ 1 n7n .t 










. FAT aliajj cJL^aJI (j^aj-HI A^j .0 










. FAT32 fllaLyl.MI (j^j-^JI <1^3 A 










.NTFS < >Ll2uj«.,i,^ti (> a > 2Ji ^ .v 


aJLcLia^j (_£j^>4 ij_a Jal Miitl 1 JLji ^ylc <_jjJl1!I i>.sLc.l (_>A-t^ ^j^ J^ ^ 4_a-ilJi]l I§_ O-Sj-i/a -S^^-J 










UjJUI(«^J 



uj-Uli uUfbw 




















( SjL^I j23i JA )^I^I^2wa 


jmLuII 






j2£« 


Id? 














fc_J LaaJI (j^aj-SJI (jyic i_3jjl1!I 


> 












t-jLttlU <L»IaJ! (jic (_3jJLi!l 


Y 












4_a_kul (j— a Al—ku J *-— a l_jlj_<3 ^ Le i— 3j-JtHj| 


X 












. ^i^JI ^j21\ ^^u 


i 












. rAl aI kaJb L-JL^aJI (j^ajJiJI 4*Mfl" 















. FAT32 aLIajj cJu^sJl (j^^iJl i^j 


1 












.JN 1 r S aI taJb L-xL^aJI (_)^3j^JI <j^3 


V 














A 














\ 














\ • 






gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



fcs 



J- 





L*JI 4Jl_u^> 



jLlALJI 



- 









. Jaaj caj^j 4jt-,^;tl CjLsuLLaJI ^^Ic (_3jji2!1 <_,!£. IjJlH t-jjjilll (J^=xj <jl O 

. ;_^ Y * : d±?i2\ j»U»V jS>Ul uSV» 






ubuLUI 

t_. HaJ I Jl_u 4-C.I jMI ^JUnj i (Jj>" Cr^ 1 ^ U* '^"j 4_^LA!1 cr^ 1 ^Lh lA" <— 'IJLa^' ^^ CjLsuliaJI 

printer driver ^ « , ,n ^LUL -^~"„» ^j^ 5-*^ J^-^ >*Vi I jla j^j ^uWiti £*I>JI j^I <> 
. L^> ^U- driver ^LL= J^=Jj < ^uil= j^^ ^LkJi j^ijVij ^UcUi us l^jju ^ jjij 

^II^jII J^iia 4. L^L^fj parallel port ^ji^l JuiUI 4. LJLi: J^jj ^LuLLJI e^L^= ^Ul 2_j 

. usb J! JiAia 4. LjUl J^>^ j^i U serial port 

JJlAj ^lv CjLJLjJI ( ^ h o J4JJ.I JL^ji 6-C- < h~ a \jj}\ t_x^uUJI ^ 4juLLaJ1 jJLslxs cJlaj Cj}Lla1 ijLa bllffer 

. icLtiaJI Z.S^*. (j_a «b j-LcTu U tiiJij jj-J-J ^ajLLs ^j-li^ j-iTalll Jl a-g I 4- La? ^Jaj^-ojJI 
: 4_i!Li!1 f-l^jVl Jl (jjlall^ij CjLsuliaJI £ys JljJuJI lLSLLAj 

. 2 : Ua;t l cjLuLUJI • 



3>«ljtf I i'Jb-^JI 









j Dot-Matrix Printers AjalUI 4*jUa)l 

* xLaj 3 j La S '' 1 1 4_*jLLaJlj < Ja I all I (j_o 4_cj^je-a (j-C fijL-LC jj LaaJI (jl j_lLsu (_i.t.uL>JI £)) LajI-S j.^3 Jl2 



: 4_JLl!l j>jj LtaJI 



. i^A^jh 



4",,,mUI;;i,i ^juj^ji 



: Lul3 




: ism 

jj^jjjl <__ ij i s> j I 4.C.I xLaJl 

. 4j2jjJI (jyic 4_Li2j <-UJjl 



( alll (j-c jLpJI *JaJ3 JlIc 



t 3Ji<iitl uLulii)! jaJL^ 
=^yj Font ^Lli» ^ Jai ,ml ( 4_tLkJl J^ ,t, j.* ^ jJl ) Font JU ^^^ui a^-nj 

3 a I JlJt"i i ill (jyic 4_cLlLiJI a-Sj^- J_cII*3 I Le3J 1 i OlZG 7-LLLo (jyic daJuiaJLi tiJUjij lLjj>J I ajs&j>o p^~ ' seJ-ll 

. NLQ ( near letter quality ) ^jisutl cLUUl 



3>«ljtf I i'Jb-^JI 










: 4jt-i(7;ll cjLftjLLaJI «b jLUcj La u^*) (iry cr^LiJI (Jjj^>JI 



. L^ UjLuJ ^^ ^kiU! ^U,LU! jLu3 


) 


. (jlj-II fijju *i kaj ,ji (j^-i oil (j_a 


Y 


. *» a D "- a aLsejvLij i_3jj^ti! (Jl ^— i ilil 3Jl*_> <Lc LalaJ 1 A-tJl ^— i al 


r 


( paper jam ) jjjyi cxse-m j^Liia ^ jisj Lc.* ( ^LuA ^ j^j^h s-^ 36 -"^ U'^ 1 *.* 


£ 






3>«ljtf I i'Jb-jJI 









x Laser Printer j^l uLuLb 

^_ 4_*jlj isjJi_J2j t 4_cj_<_uj < 4_SjL2 2 -Sj-^- <j-« 4_<5JlSj 1_*j 3 c, LlaJ I (JLa^s jj_jl!l iljLftjLLa !-■'- ■ .."i^-il 

. jJbLaaJj 4J3jjJI (j^J I)l> i J jjj LaalJI 4_Jl Lm-U 




. 4_jjLj_£== 4 i->- ifuj ^IjjJI I2_ jj_Jl!I f-Lsui L^iic- ' ^ ^ ' "j tP-^ J^aLiU o- 56 -^ r<^y -Y 

• j-^* 1 -" *J-LW ^T r jls^ r^'j^' JJ^ -^ 

. ( j^LHj 

4jj IaJLlI (jauajj 4j2jjJI Jl (J^jjj j j_l>J I <— ilji <_J JlseJj jjl jJI aIjJJI (Jj^v (j-« 4J2jj_JI j-ci LaJiic ."I 

. (^JUjt sjJi^) 4JLL-J1 

. aIjJJI (jyic 4_Lre-iTu (j-a ^ S jj La i-jj-alu aIjJJI (j-« <_<jij_2 J^' ?H^J '— U-i-u <»J-2j -V 

. (_|aaJl! 4jLaL=j fijjj^a <krt->- £ys l^i^— i <n Bj-lxS iij^ali ^^yic Jj-aUI 4-juLL (_£jlb*j .A 



3>«ljtf I i'Jb-^JI 












dots per inch ( dpi ) L^i j_^j ^l j^=j aU?\\l ^Ujj aSjJI 



. pages per minute ( ppm ) i^j j^j^ ;ll^.> j^= 4. iij^L jj^ui cjUjLL ^j_^ ^Lu 



*aL>. Ocj^ 4- r- s j~^^—' j\ t_*-<-uL»J1 4- -i^j-a IOntS J^j^ 4.uL^3ua| 



. ,_£j^^l iIjLlcjJJL iJjlJLj 4-*_a3j_« tcJI .. aljjjlj < j_pjlj < <JjL^' *■ 



t Inkjet Printers j^2jLaU!uLuLkl! 




3>«ljtf I i'Jb-jJI 













< jljJ^Li » Jaj (jl (j_=x^jj 4_cLlLl!I 2jj_^>oj <.i iiillll j-«_i-JLjj *jJl_JL> (ji!L»jLLaJI oj-it j-^L 

. 4jL»JU-i-ul j^L3 lil ' d "■ ''_' (jl ,j^~ i o 1 1 (j^a J j-pe-U *_a3jJ,l jJt-t-aJ I I fc»lg ^i-JLJ (JjLSJLLjj 



3>uU)l iA?$l\ 









i dj&$i\ j&°ijjuA 



S CjLsuLLJI £\jj] t^Jb La — \ (_>* 



S 4jt-ir7ltl <JlsLftjLLa]l (_Li£. <L2jjia (jr A La — Y (j^j 



S 4_jla2jJI diLijLLaJI t—i^LCj <J1jIj_l«_4 (JT ji La — V (jjj 



*? jj-A!l (JliLtjLLa Jt~ iiL^la ^^^ La — £ (j^j 



*? jj_jl!l dlLuLLs t—l^LCJ <Jlllj_J^_4 (JT ji La — l _yj 



S ii_aill diLijLLa (_Lj-C i2j^la ^^ La _ "I (j^j 



S i±^.ii!l (JljLftjLta <_j^ic.j dilj_L«_4 fjyJt La _ V (j.0 



3>uU)l iA?$l\ 









<p\ipj2j 





4-j i 4.11231 (^JJi *lj>Vl (^j^-l^q a 


Lai ( V ) 4-a^Lc f-*-^^ tiLIij < 3j_^=3 JJLI j-t^LisJI £ys j_t^iic (J^=xJ 

til! jb 4j^L>JI <JL>JI 2_ 4_o}Lsl!1 «_Js .j^ty.lt 1 g 1, 1 4_JbLJa aJlc 2JLv 


( ti^iotiji^ui^ri^jLui 


jmLuII 


^ 


LlJ>? 


V 


J^^ 










ciLuLUll ^ *_3jjl1]I .> 










cjUjLLJI ^I^i (^ ciijjLiJI .Y 










.^k2UI ^UjLLJI ^lc l^jjOJI .y 










.4jt-,?;tl obullaJI Jat. 4jflj=a Cy jg. l^jjOJI .* 










.j3_JJI ClLuLl* ^ L^JJLlJI .0 










•jj^ill CjUjIla Ja£. ij-ij^= Cy ic L^J_*ltl A 










.j+*}\ ^^ ciLull* ^lc l^jjOJI .V 










.j_tr»JI i±*.aj CliLftjLLa J-a-C 4ji^j^ (jyic- <-3jJLlll .A 





3>uU)l iA?$l\ 









ujJUI(9^2j 



uj-Uli uUfbw 



(— )j Hall c-jIjL^aI! 4Jbl j^gTi-LUja *Lo? ( V ) i^s^Lc f-i^^J 2 J13-3JI tfjufc 4- MJ^' *'-^ f4^ 
.j-^aLisJI ijja JujJ.1 ^LaLisl <_jjJlaJl! Jj ^— qjj SJl**^]! ojui £_ L^jI 



( SjL^I j23i JA )»IjVIi$j2«* 






JrfU* 






jridUuJI 






2 .Us; I I <~>l « . I Ut l /Jlc l^jjiIJI 



^L^uLLJI J_ 



.j)_Jl!I cjUjLLs fjjic (_3jjlL!I 



.jj_iiJI dibuLLa Jt~ ijjLi^j (jyic (_3jJLi! 



.j_pJI ^1— aj CjUjIjo ^yit <_3jJLlll 



J <J1jL_»jLL3 J or J 



3 U \c L-3j_^SLi!1 









gALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



j 



1 



L>J| 4jLu^> 



4_uj_d2j| CjLa- < <i[\\ 






. I fl-i^ajl 'r-i-^j I flUr iiL^laj 4_jjj_tiaJI dsUe-^-uUI H^JLj <— ijJuil cijijju J I 2 Juv^JI t—ajLgj 



. A : Sd^jJI j»UJV ji>m u£jJI 






UtitlSjUll 






'iuu^^ji uLfcwlil 



(j_a ^bs.W 4_ijJLiJI j .IjLilJl j_iL=jVl _$_& 5_jjj_*iaJI oLst-cuUI t j_« fj-tf! I Jl-& Flatbed scanners • 




jjij-cj *uj aj Lblii ^jjiaJI ^uLil j^^-ij jjl ^yic Jla1»3 f->JI I J^* J-4-c 4JL^L=Sheet-Fed scanners • 




•% 






UtitlSjUll 






.aJLj^JI Jj^a ^j liaJI ?=_<-uLU dJL^»o *uj '-i-^p- (jjL-oJI fj^JI (_>xL=3LcHandheld scanners 




_ (j! ? jt->"i <Mj d^-w <j}Lc.Vl j ijLcjJI j j_<ii!l JUta 4- ( a ^ e -" L '-"f fjjj' IJuiDrum scanners 
photomultiplier tube (PMT) _> <_3j_«j L^jJ$-L=ij p-jJJI I jut ajLJelLmjg <2.}j^>JI 4_l!Lc jj_*-a 

=3l_*JI j 2 oil A At I j 4j_sL*JL=3 •*■ La i ■'*»! p'j->f (J-* 5 J^JutU IjJ-t^s ' ***' " U^ 



y-j tJaJI (_yij t^a-II 7c_<jim J j rt" i uj (j I Jl-*_l2 ,4_jjJj -i'j— I' »(_, Mill (j— a (j ii^— i t.L-11 y.j tiaJI ( J_ tL> «j ^_, If 4 1 or 
I j» a (J—aljuj (jl » j Laj i •■_' (j^i-M ' 4-jj— iuaJI aI_J2j 2I (j_a 4_cjj^jje^i (_,!! I g L j selb AJ-^j 4_JLjjjJI (j_a ^j "^— 1 « *< 1 1 



iliLaLa.^ 



. 4_ lL c 4jLjjjJI ?«-"3J f«JJ ,(—3 1 a i"i (jy JvLvj ^- l-i ( 11 • 

. xenonp^j £ys j| <_>-^Jji C^Ju-ujj^I^ rlii^a tjj^-ij La 2^Lc yj i>>lt jji^t/a • 

. (Mirrors) LljJ.1 ^0 4_cjj^j&xj • 

. (Lens) <J1iLjiJl«JI £ys <LcjAJta • 

. (Filters) j3lS • 

i^£. sjLi£. ^ j cyjj-^aJI j-^UI 4- *.J^v ^jk? ^jj* CCD (Charged-couple device) • 

Jl tfJLA .eji^lt *U-uL.a.-»JI (LjJj^I=xJVl pLal at^tl diodes) £ys i_aV^I <j-a <j^=^a 






.Ll^j fijLil J! aj^LuJI fijLiVl J^»o J^taADC (analogue to digital converter) • 

.7=_<-u!1 icj^jjta tiij^o (jx. Jjj_txiil jjjj^j Stepper motor • 

' 31 a iuJI (jy jvL>.jJI ?"J-1JI Cr^ 1 i_>^-«- u ^ W^JJ 4jLj3jJI *-tisj ajj • 




.^jJ>~2 « I j-« (j-« 4JLjjjJI (j^j <i i ■■■^— i » ''1 1 cjjj^aJI (j »^-i jlj LjIj-II (*J^ • 

.4_^Jl*J1 J I 2jj^l Sj-p-Vl Sljll J2_u • 

.j3^LaJI (j^j 4-cj^jjta (jyic- Bjjj^aJI ' k^l ■ "**',' L&jjJlj 4_<_uJl*JI aj-Sj • 

4_ijj^=lJI BjLiVl Jji^cjj ,aj-Sj (^JJI ADC J1CCD ^ 4_^Li!l 4_uj^=xJ1 iise_£JI JXuj • 

■ t_j r uLseJJ (JiJJ (_y^xl Ajj-JoaJI aLJ2j^?I £ya icj^jJta Jl 4 \ ,?"i , „{\ 












.Stepper Motor -Jju-cTq-uL LgJu^L iLuyi 
.t_^UJI J\ ADC j> ^LUI ^IaJI ^ISjVl ^^^^ JL^jl ^ • 






Jj LaJI ^Jujvl aIjJcTi-lJ L-.i_t.ua* <j_3}L_JI J _jL_,Jl*JI 4_Cj^>J, 4_jj9___!I _jI__-_iUI -J La I .-*-_„■ I L_J_io 

:<uJL_l 
: Three pass i_j>-> . ^ 

Cj^Lj Lg_Li__>ij iJLjJjJI ?_i__<5 *uj ^-^P* Three paSS4-2j^J_j i-3jju La -aj__u.— i 4-jjj__J1 _jl___iLil (_)^*j 

<_)}L_]I ( j_<5 ^Lg-lVI Jl»jj ( (Jijjl ,j '^-^t ,j_<uv? ) 4J>_JI j_}L_JI J_U -Jj_-L. u l *uu fij-<5 J_= 4- J ^'j- 

.4_u__>JI Z j j i a II ^j^___l! I g i — » J *_a £—> l—J CjM— ^ f-^-*^ 1 - 1 (*-y '" „^ T* 

: Single pass i_j>-> .Y 

4 *jj L— tl o juk I§_j < Single paSS 4 *jj — u i-3jju L« aJLs— liuj <Ujj— — Jl _jl___iLil (JjO l£j— <4 4-_j^j_3 <— Jl—A 

j— CJ 4_— .n— ■ ,4_lLi— > 2 I Z J J —a II (j_a Tr—ii— ■ Cj^Lj ^JJ*^ - '**' .' 4_— iJ— Jl AJ-Sj ,i La ^*°i 3 Juvlj 2j_a 4_ujjJI *_l_<5 ajj 

*k_J i_^p- CCDJI ?c__u CjM_JI j-CJ (U .Jjjj^l j_<__ l$J-»^JJ -— >.VI j-i-C t£>»4 J j_uv^l j_L_ll (j^J 

(j_a CCD(jj ^~ ■**"' ti^_p- CCD^j_a (_>_>_». pj_l a I J_r"i ( ill a_j I— <-& J ( 4_J__> 2I Zjj — aJI Jjj^ ^-."it I ^»j -i >, i 



■ 7r_ li— ■ Cj^_l!l ,J-<J 3 Jjvlj J _■ Sj I UJ 9-j^>- (_)——> ^'jp""' AJ^J 



in* 



SCANNER 



: ?— — J, I 4_j_«j_ I____L« *__>jj ^LjJI J^— ■ — dlj 






UtitlSjUll 







t um b el) ^3>£il ^Ul j* uLJLjuJ) J21D ^S 

C i ( iiL>JI JiaLLa (j^s JaJutJI Jjj^la (j^l ^ J j i ia 1 1 ?c_<-uLLL> C--u-uL>JI (J-li^ojj >J^~ ' < ' 

.ciiLjLjJI J2J 4-f>«-"^l >* ilaiU I Juk ^ Fire Wire Julia • 
.(USB £ USB2) ( j^l£. J ^ u ji jfljLic^VI <_L^ USBJuilo • 

pe-uaUl (J-t-i^^J aHj j<u C-*-<-uL>JI (Ji-lj I^-Lisl <JlljL=3 L-O^zajJ (<UJ juiill I juk aI JlJcILjiV SCSI juala • 

.LkjVl juu pjJLJI I juk j Parallel port JulLo J}L>. <j-« diLJLJI J2J ajj Parallel JLala • 

Resolution ^^JljwUUisJ 
2ju>. j Zjj Ltai! Resolution LglaLSl!! 4J2.S i^J^j j-& I g i a » j ^c ^jjjl^JI (JLiUc^uUI pl_jjf j^j La *uk? 

t^^Ls ^yjg-L^JI %_u,LU £a.s ^dj^ fHJJ' Sharpness SUyiHI SjjiMI 






5 tiJJi (jA*^ '^L*^ dpi V * * <J*Y * * «GJa.s (jyjj-^2 7=_<j<L<5 LbjJ MiLa 
.3 JljvIjJI ^a^jJI 4- ^-^ cP-" ^jSj'MI lLL2JJI jiJlc L$j Ju^Sjj Dots Per Inch jl ..-Vi-^l ^yb (dpi ) 

t^jrpjjl J^L> (j^LSj (dpi )oJui 
.CIS 4- jlCCD^. j^Ij Ct 2^i ( h,* 4- jcvjj ^Jl *y±il ^L^JI L}UJI jjt*. ^a j ^Vl ^1 j^VI . 
(3_^l^j ^yJ! *j U-Ltl j | ; ~ ,,it,| <Lcj^jta tiJj^»o ^ JJI Stepper motor £aj_> jjIjj jj* j L3 ^ u fjJI ^1 jlvVI • 

jiU Letter size ^LiLo (j_o 4_J2jj ?• onj <jl 4_JL^x^L j « dpiY * * <&T * * 4_ia.s ^^-^=> t=_<-uL3 LbjJ MiLa 

aJlsc!L<-uj ^j tiaJI *■ mill jl ^— lilj ,4_jjj_Js ^-aJL>- TOO * .SJl^i 4_j£ Jlj>Jj (jr-S^I ' ^ "^ (j-aCCD (Jl jj^— "" 

Yo o ♦ <u (jj ^aj L^la i-k^> J_=j j , juvlj < h us (j-u^j i_a^i^a ihyQ LbjJ (j^=lj^cl2 Single Pass Jl ^-2j>^ 
.Lus^JI (j^o V ♦ ♦ / \ = 5JUJI tiilG 4- L*>^xj jlStepper motor»itVioM ( Jil\ c^U^\ <jj;^"j < ^h>^= 4_Jl>. 

4_j ^ aM Ja >• (j_a 2 '.j^— a CCD Jl (jj ^— " (jil < V * * <J*1 * * 4_jjj_*iaJI *_<j(UI 4_£_S '"• JL^3 lil :j^T JLla 

.^LxJI JLiJ.L=3 j>J>ll 2^-5 j >SH>*-< 3 s4^ ^ * * 
%_^UI J^ta y.j tiaJI J_£j 4- ^aJLa-" i«tl cjL^julJI j LjIj-U «-*>>- <_,!£. jul»H^ Sharpness ZjjiMI 2juv Lai 

<— i-ilj I cjia 1 ■■ ^^j <^tl j 1 i^>1 I _slj I -1 1 ^— 1 3 ^^j LeaJI jJl*^sJLI (JjO j SI caJI rj LeaJI 2 J-ii (jyic I tiaj! j ,(_yjj->iaj| 

. Jjii2l ^jLIIJI CiJL^= j 4^>ol_Lll ajjj-aJI a Jljs. 

dibe-^m ^>JlAj A"l' '♦'\"l' ♦ j! £A* '♦J*£A' ♦ i^Ju (jj ^aj 4_^j JaJI CjLre-^UI ^JaJt^o Jl^J t_JUJI 4- 

S tiiJi (_yju liU^ software-enhanced, interpolated resolution L^jLL^Ij-a Cy k. Lj^^j a j^>o Zju^z}\ 
(Ja1\ Lu^LlJ^\ pixels Jl (jrtj j-^=>5 4_t2Li3l pixels iaL^I jl ,3L>. ^lj jf : j-A Interpolation ^lUi^tl CT l«-<s 
pixels J 2 j-<i lL^j<jIL<3 LT Jt 2'oy\ r^W pixels Jl I j-<i jj^— " j ,a1jl!I S-iLjJ tiiJ^j CCD Jl (j^o LJLZLml <^u 

^^j ,%.1I ^jjjLIL) 4_^aL>JI /J_alj_lJI ibjJL^J 4_jjL«JtJI ^>Jui (<UJJ >UJ 'JJ'- ; ? , -^' 4_JjjjLu<2l 

CxJL=3 j X ♦ ♦ ^Y ♦ ♦ (_,_& ^j l^JI %_^UL ^aLkJI (Hardware resolution) 4_lL^>VI iljJI oJL=3 lil >Ho 
c^JUo sJlj^Ij J <.q^aj iaL^Lj ^j-Sj ^-aLJjJI jl I juk CT i«-^2 600 300 (_,_& Interpolated resolutionjl 



interpolated resolution ^1 jtiel^l (^r. Jllo 
Interpolated resolution *l jtiel^l (JjJlj 






UtitlSjUll 







Interpolated resolution ^»l jlscIlJ . 




(jljjVl jjl^. Ijuk (^Ijuj i Color DepthJI jf Bit Depth Jl j_& j ^j-i^JI ^_^UI cj^ j j^>o j^ T <_ULc 

True color ( _ 3 JLi2jv (jjj LujJ (jj ^-m ^ ^-i 1 j ,L^j 2jj_*^sJI rlj^l jl j! Jl^sI ^j-LbJI *_uiLLI *i LaH < «j ^pJI 

.LIU* tiLJi rfuUj 4_ujjiaJI cjLs6_u<m ^l^ta j oj Yi Cy lc I JijvL] Ipixels (_£>b»«j jl c-^>o 

: ^JLfjJt jJjUJ A*iLS 
. <J>y±A\ j-u,UI L-l^ t (jlaJl &>£!( o 



. 4 (^LmJI ».Lj^^-iJI k±J-£ O 

4-Sjjlaj t-cmUxJI jL>>- Jji <Vt B^Lcl O 















. (^jjis ?=_<-uLa jL^JV . Y 



j luiiJlul^Ur- 



. p^>— "tt 4A.3J < Clbl JlcI juiJ < f Jul 4_a5LJ2 ^ • 



■ IIP.MML^m 



"ijfljj.! 4J I j j/4i Lebl " gdLso ijnJJ ib tj^jj) 



."^jJLJI" j_ji jiLil L JjL-.LliJJ 




J ^1 eUUJ I < ^JLJI I 
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. (^l^lt f<U i L^jv^L^sIj jl ^ r l taa>! i al ifu^au i •■! / jl ^ 4-aLial jTlvI 



R3? 






? ^j*k tjfc u1 


jl+* **** jSil 






."^JUJI " J^ jiijl fi tibial JujJ ^*JI jl-#*JI "U^* JJ* 

iLjJ j,l jjj;f**£JJ JUJts. jl4* uSUrfu uu£ IJJ jUsJI IJA jjil 












| ^i* 


LkJj 


| < ^^1 | 


^LocJI > 











^l_u j-Li-.ij ^-aLJ>j i>t ti^tJLi Windows J^iiJl ^ Lt^ ^2j • 
^^^^^^^1' HIP II I III I I 



J j LgJLd^J Soua* iij&s-l 3^j* OjOjk^ LjLiLlJ gJLtJI ^>L 



."JjjL»£uJIj Jj~a^JI" jjjb ,jfr J^LuuuJ ouoia. jL^s. ^c- is^JU Windows fjiij 



>«a friAjj <.jj^i ^ 
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. i _ =y JLHJI (<u < ^^^ j*(j> ^Liis} jTlvI 4_l!L1!I 4-!L-ujJI j g laj c I j > uLua Lje^sLJjj J^>«j *d lil 



emeeehsh 









j> >il ^^'iiJ^jU^^UiJ" 



iLjo 1 ^jjjt* jjt jL&* «JLj.J JLjL^J Cu£ 1 J 



s 



*J4*3 



PCI Device '.y 

ACPI J S^LiJI Sjri-oJI jj ^ 

lntel(r] 82802 Firmware Hub Device g 

f LtajJI >jSj LuLd jL£s- iB, 

S_>£l JJI ^Jj >AU*JI JU^jJI f£*J JL4* g 

RtnnHflrH im/in?-Keu nr Minmsnff Nahjral PS/ 1 ? KsuhnarH^ 



J j«$l eUUJ J < ^JLJI J ^Udl > 



. (jyil^l (W ' 4_ajLJ2 £ys jL^>JI JuJl=*j jai-l tillj Jlsu 



1] 


.JjjLiuJIj tUjijiJI £* «-?ljj«JI >*fr *j&»-$l i* J^£JI Windows J o£+?. 


i^wijj jL^sJJ JjJLaJI CIoIjc-JJI ^4 JiiLsJJI f^j tJjA*. jUj*. ,^c- dtJi£JL. Windows fL3 aj*- 

.^jjkjJI JjjLJiuUI S^Lljj 

?4 0uJsJI 4j&*$l JZ i^jJLj Windows fjAj (jl Afji JA 
s*.«ili ; ^ jU-sJI JjOsJj ^"Ljj c^i * 




| >*|uuuj 


| < jJLJI | jjL-aJI > 
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. <^LU! ^ Imaging zj^Ij^I • 






Infrared devices |^_ 



™Jtt 

f LtiiJI sj^l g 

IDE ATA/ATAPI f£*J Sj$*1 © 

IEEE 1394 Bus host <£*J ij^l f& 

RAID j SCSI f£^sj$*10 



| ^I^^J | <^^l | J*^ 



L^= liljtiLjJ jL^JJc-^Llll^li-l cjljlj-LJIj 






a^s* 



asa 






(iJc- ^jjj« o*>? iLoJ ^L£ loj ."<jJLJr J^3 >iJl fi tsjljtsj jL&*U SjLLaJI S^^JsJI oa> 






:OljljbJI 
Agfa ePhoto 1280 Digital Camera 

Agfa ePhoto 1 G80 Digital Camera 
Agfa ePhoto 307 Digital Camera 
Agfa ePhoto 780 Digital Camera 



| ...^,) 



| j.%1 eUUJ I < ^JLJI | J^L^JI > 



Epson I 
r ujiFilnri 
ackard 
Kodak 
K.onica I 
vlinolta I 



FujiFi 
A-lett Packard 
Kodak 
Konica 
M inolta 
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. til! j^iij ^1 diLiLiJI c^^ojv ^IjlcVI 4_Juc Ja^>! *j t_<^LlLI ^IjJaVl <-dj_5ta jJl»- 





j3ijm» 




^ 


| j^^l ^uuj 


1 ...^IjJfcJUjol 


L va| 



; ^^-i-fclLil i^jJ jj^a j_alj_<JI 4-!ljl / 4-21-^1 ^JL*-a J^J^-La (j-* 1 4 *- r ^>*^ tiJJJL^a <*1 ("--i <ij I 0^—1 *♦* 

. ( fiJuJuv ^-aljJ <&Li»l jliiJ) 



nr 






:LJL^ ojoJLoJI £uol>JI 









1 ilijj 1 


^^J 




MJ0l£,* 


P^dl 


ACD5ee 6.0 PowerPack f - ] 


MP lO,^ 


po^l 


Adobe Acrobat 5.0 ^ 


u/ilTo 


A^JI 


Adobe Photoshop 7.0 1 ME ' - 


MPY-,r 


p^dl 


Adobe Premiere 6.0 |^«| 


v^JA," 


A^JI 


AnswerWorks Runtime jfSJ 


m pT,ni 


p^dl 


ATI Multimedia Center jjgJ 


MJOM^ 


«- 


ATI Teletext |g 
ATI Windows 2000 Display Driver ^J 

C-Dilla Licence Management System 1 ;r J 


■_./>Y£o 


A^dl 


Corel Graphics Suite 1 1 ^ 


jd ..TY, 


pjtaJI 


DA0 3.5 tfBJ 
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L- 






-ln|*| 

^□1 


Microsoft j>j° E"Jl>; =tsLi. 


W 


ndows Update •-' LL - " ■-■<--'-■-- -H---JI J---_. - ^ I ^ ^indo; •; J -....- ._.L,. ._-( ■ i J., ^ 




|_^J OliiJI ■iSli' :it±ij| :UU^\JI iii^i, Ojo euiljj iisLi.J 






^J 
^J 


















J-iLiJ 











(_yJI C)L». J L. C lII J-j3'j ^LlJI lUi loI *s_J (_^3lj_£^?l tiJj-s^ ^j ilaJI ?=_<-uLlL (_)^L>JI (_)^3j_aJI <JiOl *♦* 



LHJJWJiMIMMK JBES3 



.ajuu otflj^ I &, Jj$l ^><JI O*^ 1 J I k>t™a«JI O^J*-" (>- J ' 




I jn$\ eUUJ || < ^Ul | 












t Sjl^jJI ^a Ak«i 



S 4^jj)*MI CjUb-^LU f-I^JI (^ La — ) u* 



S 4_>jj)iMI ^Ue^uUI ^La-C iiL^la (jr A La — Y (j^j 



*? 4_jj jjiaJ I dsLie^uUll <_j^cj <Jlilj_L<^4 (jjJb La — V (j.0 



S 4_jjjjiaJI dsLre^uLlI (J-Li^ajj 4_2j^i3 (JT ji La — £ qjj 












<p\ipj2j 



4.11231 <J jJI *bVl ^jTm-La aLol ( \ 


a x\ ^,4 


■Jl 2_ 4_a^L»JI «_Js jj^.ty.lt 4 o g 1, 1 4_JbLJa aJlc iJLv 2_j < 


) 4_a}Lc. x_l 

u^LkJl^U 


( »l&l££ji jA)*I^H(£jLui 


jmLuII 


^ 


Llj>? 


V 


J^^ 










LjjjjiaJI tllLst^UI (JLc (_3jjl1!1 .\ 










^jj-laJI tiiLst-^UI £j_jj? Ly l£. c^jjOJI .Y 










. 4_jjjjiaJI dsUe^uUI (j^ajl i^-^ (jyic i_3j_SLi!l .T 










.<LjjjjiaJI dsUe^uUI (J^C i^jjla ( jr lc i_3j_SLi!1 .$ 










.(_i-i-uL>JI jL^^o (_yjj->iaj| Tc-t^LlI (J-Li^a^j .0 










■ (_yj j->iaJ 1 %_<j<m (J-l^-iTuj /j_aLJjj C<-t-u3 .1 






















ZjLcLm^j (_£j^»4 ij— a Jal Miitl 1 JLji ( jr -lc <_jjJl1!I i^Lcl L_iJ*_j3 L^-jj-^ J? ^ 4_a-ilJi]1 '£- aljJvi -S^^-J 












ujJUI(9^2j 



uj-Uli uUfbw 


















(— )j Hall CjIjL^aI! 4Jbl ^jl^ax aLo? ( V ) 4_xi}Lc J-^_JJ 2 J13-3JI ojuk 4- VJ^' *'-^ (*^ 

.j-^aLlsJI ijja JujJ.1 iaLjsl <_jjJlaJl! Jj ^— qjj Sjl**^]! ojui £_ 1 gj| , „"^l 


( SjL^I jflj'l JA )^I^I^2wa 


jtfLutll 






J2U 
















4_jjjjiaJI ^Ue^uUI (jyic (_3jJLi!l 


> 












LujiMI CjUc-uLU f-I^JI ^yic- «-3>*j]l 


Y 












. 4_jjj_tia_JI <JljL»Ljj<m (_)^ajl Laaa- (jyic (_3jjl1!I 


r 












.<Ljjjjia]l <JliUe^uUI J t~ iiL^la Cr^ 1 <-3j-*^M 


£ 












.(_i-i-uL>JI jLg^o (j j j ' ^- 1 1 ^j-uLU (Jjj^ajj 















.^yjjjiaJI ^j-uLII (J-L^-iTuJ /j_aLJjj O-uTu 


1 














V 














A 














"\ 














^ • 


4_!L>. IL.J 4 (j j.'k-ilt 4_LLa jj-c. L$JI jl (_, 1^= 11 (jl_2jVI 4-^-jj> Jl j_^>Ll«JI *_t/ij>J iL*ujl!l J <^»" (j? c-t^ 






jALUl ^iuj (Midi) 2uU)l 3jliV I 



^1 



3 
i 

3 



L*JI 4-jl llr-> 



4-l^jJI Cjl^i-aL^aJI 



. 4_uiJ2jJI t2jlj_pjL=i]1 J-«-C. ^JLjla 4_2j_*^j ^yic lj-iLJ3 <_jjJl1JII jj^-ij jf O 
. I (j.'J^j^J I flir-nl i^-^ ibjjt-a (jyic lj-iLJ2 <_jjJl1JII (jj)*"-»J <jl O 

. ^auiv A : S^jJI j»UJV ji>m uijJI 



4m^jJI uljy>Lftl 









V3jJ!u!jM&t 



:'ilu 



J!^ 



(j_a (JLSjjVI ij_> ,2 JljJlC (JliVLjta ^_ Ll>-jJjJL^=l1!I JJ-La3 *_a 



(j^j^L«JI (j^LJJI t_u .uLu j lLj_^3 L&jl* ml <jliI Jlj ^LjVI *_a j .(digital camera) <-3j-ji3 4_ia2j j-^ <^" <jliVT 



.Lj^SjOjoJI J^^-^U 



.1 *^s L 



<JLslj_pj|_=i]l (j_a J ua£) I Jljv 2Jl_jJlC l_&Llj-<^a,j-j>j; ir-Vitl (JL^ta £_ i-jJJJ 4-JLdJ 4_iaJ2jJI dilj_<_aL=x]l Jljuj 

.^jJuJlSIJI 




4_jJiJ2jJI Cjlj_LaL=xJI JI^-i mi! (j^it^ 



:2L«2)JI ulj^wLftl UljdMA 



a ^jLa 4_j^J2jJI <JLilj_LaL=xJI I§_ La? ,1 flie »l 'it"i > nVI aL >j-^J -r>"tl j^ 
,4_j3j_t^3 CjLaia ,4_=3j^cjII CjLLa2i!l (J^lsc-clI! 4_jjiJ2jJI dilj_LaL=iJI £_ ,jjijJel]l 2l.il al Jujelu_ul (j"-— i <n • 
jJa (_P-H 4_jJla122!I Cjlj_Lal_=iJI (j ii ^3uu ,jj LgaJI (j^j at- "it (j-ati Jl r-Ll>o ^ 4_iaJ2jJI Cjlj_pj|_=xJI • 

■ JJ ' ^t a H VLa j bJ2j j I Jl^. 












M 1 L 



®«f 



J ^— u 4 t^irt-*JLl -L. (Ji-J-J I Jl_v 3j.j.<_i_a ^jjij-io _L_jL__jj _|_ jj-t_sJI £ys I Ju>. 4-cJe-iij 4jq^ Jjij (j"-— i <n 

■ S-l^^x-i 





Ij_laL____JI (j_a j j uaJ I (jjj-jtj] 3j____il_> 

%£j—w J"""' mi; gj l-xII (J^LLal 4_Jla-- j_A (_>_j^L_JI_- ,,_£j_iw| <__!! l^_LaL_=i £ys 4_ajLJeTn.ij.tl ^^LaJI 4_x__jj lJJ_L>_3 

mJ J-/j jj -=lj 2.}L*J1 _|- I j»* 4__>taJu3 (__)l__i>i_3 dJLU- (_-_JI <-_!lj-wl_____JI__ .4_ciL_il (3-aLiLI _f_ JJ'^* 1 lLLZuJV 

,4_Jl__JLI ajj__alt, I _L- jLl°^ ^ 6-=- -^_u^ ^d>*^ *tr V^P l£ ^-" f«u-j_>JI tjL-= (jl J .Lu^-23 jL^ ^ U^ 3*L__=V1 

.4_i__ul_La (j^_____i (jj 2*.Lc_>VI j tr 1 -^ ' n'"~' j g LaJ (jj Z j j uaJ I (^j L_3 











iJ (jr J=J ; ^_LJ=l I fi^LlisI 3jJ2 (J^^>iJ 4_UJ_2jJI i"llj i ^1 ^-. tl (^ylc I ^.'J^^j" (4JJ (_T^ 



,LkJl cjLi>LUI Uf 



. I^jlr (_)i^LaJI cu^jpj 7=-*-^ iJl"-—! a Ij-ual^— ill I§_ ^jj^-ij (jl 




AmSjJI IjrwLftl I4->"lU ^Urijj*aJI £aj G 
.RESOLUTIONJ j? WajJI £ajJI <k£> ^ j • 

B-Sj-^jil I Jlj*. 2j^i_t^jJI JaLSJjl j^-a (j^j^UI l_4Jj j (_aV^I (Jlilla ^ jj;^"m( pixel) 4J-*\>-!l ajji^itl • 

,lL2jJI ojla jjlc .slj Ui=3j (pixel j! J • ■■ ^— j JL> i-3j-*3 BjlvIjJI iLJiiilj >Cy ]^M (_^.uL»JI 4_<iL<i I§_ 

ilaLSiJI ^Jl^I i_£jl_<-u3 4_ia2jJI 3j o^-ill 4_J2J>J i L^j-iisj L*^jl -i'j J I $e\y>* ^Ij J 3jj-uaJI 4J2.S <^-!-ilj 

. I ^j i <irt < 3 j j i ^ 1 1 a I Juir" I III i_ l ,-l- U - -> »J 
J m^-n Li-La \ L^^ <Jlilj_LaL=3 Jl^eJ^ ,J ih^-m Lse-jil iijj^aj <_>^=j-*3 4J2jJI ,jf j_a^?l c_JLc. £_ Jl>J • 
3j4j2jJI I Jl& (^i ^jji (j^J J i o^slJ LLj-<5 "I (jy^>- jf (J ' •■^~ l - ' L*-J-4 i ji 

^jLlII Cr ic Ji^-»-;'q ,M« 4- ^ YA*JI <— iji^'< ,Jm^; "W*^ YA* Lp^j> Sjj-^ jl>j Lajiic. o 
\ * Yi (j^-Lc f«^j— I' ' J^-& («_ <-o2Jj ,*jj -^11 4- AJ^e-"i---'-LU J ^^; Jl jjl_c j_4 j ^ YYAA* * 

Li_Ld V ^ V ( jr JLc jj ' a se ''*°i ^ * Y 1 ( jr lc i^j-^- I * J— * fl 1 "'' 1 J (J ' o^slJ jJU=j ^ Y * * <jjJ-C J ' a "" '' 0| 
L^vj-Jsjj 1 fit\y~*. j L^j-tisjj 2jj_*^aJI 4-J2.S ^-^Ij 'f*^J-I' tJUfc -ilj I ol^— i'^ ,I_u^2j J m^-n 



4m^jJI uljy>Lftl 









4 i^— 1 1 j Qjri3 <<*t~ -^J - ^ J (lA-*-« r«-<-tLV -i^^J JlIc < LglaLclJI -ilj-U ZjjjLtaJI j_l±=xj j_& 3j_i^-iU 4_<_u JlsJI 4 ftjbj 
(_i_j^a (jl ^— i a (j_a 2jjj-a JaLSjJI j j4_txL>JI I J-& (_uij_S3 ^_ JlcLlxlJ 2j_l=jJ,I 4_<_uJl*JI ^jLa Lu-i-uj «J4-*-j 4_kaJaj ^_ 

•j lx^sujI (j^j ^jLcjj (_fJI_L(i j 4_La 

optical zoom ^ J i^ i i cy 2 ; i2.-v Jjl ^- • 
digital zoom^jj ,^- • 

j pixel _ !1 j_l±=ij VI jji La ^ysJajJI j-u^alll ^j^? ,j"^-il ^yJajJI^JI j_l±=i1]I JLc j_j£=^lll e_<^>o 




Original 1 0x Optical 1 0x Digital 

I usl/\ ix cr d j j_l±=xj j (-^Lt-iJjf i ^f ix urj^'jj."^"'" ^'^ *- l! b^- a '-= 3 Ju ? 1 - 1 

-al Juir" >iiL L^JbjLAJ jl L^jI iuJaJ (j^VI <■/ i iiLjJI Jl Ij-pal ^-iJI (j_a jj-uaJI JJajJ 4_a.tlje^3 j 2 JuJlC (Jj-L= tiJLui 
: ( _ 3 _ii LjJL»- Bj^jjJLI j 4_ajLJcTu.u.U Jjj-kaJI j«_iii (j-a ,<_jLu-u 2 I (j^s Lip-LC j jj^uaJI J (_)^5L». /*JL*-a 

\jJt> ajL-gTmiJ ^jJI <JLllj_^aL=xJI *uiJiJ JjJL.il!! 4 n tV.f t_JLcJ ^LsJ! C.J3j-!l I§_ :USB J juala SJa-mljJ • 
^yJVI <. , r i hLjJI Jl \£j-w J^-i mi ; jj-i^aJI (JJaJ ( j^— i aj'q juilll 



4**a>H uljy>Lftl 










4-3j(j l Uj L^J-Sj AJ (j-fl J I (jjl<* JjjLj3.ll (Jji^iejj 4-Jj-U (_^3lj^ 2l A I JlJt" ( III (J^~ ' <IJ ^tJJ-l' (_>^ 3 J-2-!' ^-LiJ-u'^J 



, LqJe_iJj lj_Lal_=xJI ^ ■>■■>•- (JJ-= 



.JLiJI 4_ 4J1 S-SjjJaJl jufc c-jj-^l <j_4j lCr J^I 



fijJLI (Jj-L= J .(jjj-seHll (jr lc (_)^3j_iJI (>jju2 AjJijJl^J, IjljJt^ta LglaLSl!! j^i oil jj) <,MI .SJlC (JJ)^-M'" 



uuLLa j_lC '"'Ij J al £ —- < II (j^j P9-JI I JU& (jLa 4_=s 



*Lu^^ 1j^ 



c^Lkl! 




OlskI— uu « 3J_>Jlc iIjLjI 



I t-->l J J *S_5ij>J1 



Uv^lJJI J 



jl_£». £_ I ff^t^=aj3 j Ij-pal ^-iJI ,j_a l_£-vlj^l *u £ys j L^j^ jjj^sJI ,j-a .SJlc ^jjj-kj q ^-i <ijj .^.ailita 
|4_cJ ^_ (JliLjLjLLaJI (j_a J_jJl*JI i__iiji_jj .(. 1 1 uLad] Lg-LflJ jCj-j j«_j (j_o j (. 1 1 hL>JLj da_uj_a l_$j (_)*3U». 



,l£J^L-uj! (_£| ( jr lc i_£j_Ib>o V L4JI <l*-x>- (J-Sii! (Jj-LaJI (J^-i-u! (j-a : jjj— jUI 0)\ *.Ij_«^»JI t 



iVI ^Ijliel^L. 



. USB JL <JjLLa 4_IlLij oJJk iSjjJaJl : Cr LJLxil!l JuiiU aI JjeTo-uL • 









,La Lcjj 4 '^J^J J Lu-iuJ 2j_u_^3 (jjij^>ij 4 Ij ( nj ^-_lTij L-^-il t^^p- J-t^uLba J^~ ' "'.' 4 La J «'^« (_)^lj^I 
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License Agreement 

Please read the following lie 



I j<u ^-aLJ^-JI a I Jiielu-ul lLjj-Ju (J^J^ Cr^ 1 4-^lj-tL j-»il 
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e agreement carefully. 



LICENSE TERMS 
FOR 
HP PHOTO AND IMAGING SOFTWARE 



1 



Th.es e License Terms govern your Use of the HI' Photo and Imaging 
Software. 

1. License Grant . HP grants you a license to Use one copy of 
the Software. "Use" includes using, storing, loading, installing, executing, 
land displavms the Software. You mav not modify the Software or disable "*" 
(* 1 accept the terms in the license agreement 

I do not accept the terms in the license agreement 



eld 
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Next > 


Cancel 
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Destination Folder 






QThe Installshield wizard has found a previous installation of the HP digital imaging 



j software in the following location: 
C:'i,Program Files\Hewlett-Packardi, 



To use your HP product., your current HP software must be updated, 

To update your current version of the HP digital imaging software; click Next. 

Click Cancel to exit the Installshield wizard. 



| i "" <lBack;;;; J Next > | Cancel | 
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Ready to Install the Program 

The wizard is ready to begin installation. 
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e again. 
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InstallShield Wizard Completed 



The InstallShield Wizard has successfully installed HP Photo and 
Imaging 2.0 - PhotoSmart Cameras. Click Finish to exit the 
wizard. 



I Finish \ 
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Setup l 



Vibra 1 28 Setup is preparing Hie Installs hield(R) 
'wizard which will guide you through the rest of the 
setup process. Please wait. 



EmmamiM 




Welcome to our registration program. 

If you have an Internet connection account, it will be most 



Register now to enjoy a host of benefits! 



complement what you h. 



e purchased/downloaded. 



| Next> | Cancel | 
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PLEASE READ THIS DOCUMENT CAREFULLY BEFORE INSTALLING THE 
SOFTWARE. BY INSTALLING AND USING THE SOFTWARE, YOU AGREE TO 
B E B U H D BY T H E T E R M S F T H I S AG REE M E N T 1 F YO U D N T AG REE 
TO THE TERMS OF THE AGREEMENT, DO NOT INSTALL OR USE THE 
SOFTWARE. PROMPTLY RETURN, WITHIN 15 DAYS. THE SOFTWARE, ALL 
RELATED DOCUMENTATION AND ACCOMPANYING ITEMS TO THE PLACE OF 
ACQUISITION FOR A FULL REFUND. 



Thi.i: 



i legal agreement between you and Creative Technology T | 

epted all the terms of the above agreement. 
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setup will install she software in the directory shown below. 
To install to this directory, click Newt. 

To install to a different directory, click Browse and select another 

program. 

i- Destination Folder 

C: 1 -,Pro B ramFiles , '..CreativeVAudio2K Browse... 
















* | Ne«t> | Cancel | 
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Your computer system has to be restarted for the changes to 
take effect. You can e:-:it the installation now without selecting 
the options below, and restart at a later stage. 



* Yes.. I want to restart my computer n 
No, I will restart my computer later. 



< Back | Finish | 
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